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INTERNATIONAL  HEALTH  BOARD 

The  resolutions  creating  the  International 
Health  Board  dedicated  it  to  the  field  of  pre- 
ventive medicine.  Its  immediate  object  was  to 
extend  measures  for  the  relief  and  control  of  hook- 
worm disease  to  countries  throughout  the  world, 
and  to  follow  up  these  measures  with  efforts  to 
assist  in  the  establishment  of  permanent  agencies 
for  promoting  public  sanitation  and  spreading 
the  knowledge  of  scientific  medicine.  It  was 
contemplated  that  the  treatment  and  cure  of 
hookworm  disease  would  make  a  strong  appeal, 
and  serve  as  an  excellent  starting-point  from 
which  the  various  states  and  nations  might 
develop  and  put  into  execution  well-rounded, 
comprehensive  programs  for  advancing  the  public 
health. 

THE  POLICY  JUSTIFYING  ITSELF 
It  is  therefore  especially  gratifying  that  in 
submitting  this,  the  Fifth  Annual  Report,  it  is 
possible  to  present  much  additional  information 
showing  that  hookworm  disease  is  a  serious 
menace  to  many  millions  of  people.  As  further 
experience  is  gained  with  measures  for  its  control, 
the  evidence  becomes  more  and  more  convincing 
that  these  measures  a£Ford  one  of  the  best  single 
means  of  creating  a  widely  understood  concept 
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of  what  modem  health  measures  may  accom- 
plish. Hookworm  control  demonstrations  almost 
everywhere  are  being  followed  by  a  desire  on  the 
part  of  the  people  for  better  public  health 
administration. 

INCREASED  APPROPRIATIONS   BY  HEALTH 

DEPARTMENTS 
One  of  the  most  significant  developments  of 
the  year's  work  was  the  increased  financial  par- 
ticipation of  official  health  agencies  in  demon- 
strations for  the  control  of  hookworm  disease. 
Incidentally,  these  demonstrations  resulted  in 
the  organization  and  development  of  permanent 
agencies  for  the  improvement  of  general  health 
conditions.  In  Brazil,  in  Australia,  in  Ceylon, 
and  in  the  Southern  United  States,  local  agencies 
enlarged  their  hookworm  programs  and  provided 
additional  funds.  The  method  of  manifesting 
interest  through  an  increase  in  local  appropria- 
tions found  expression,  however,  in  a  number  of 
other  countries  as  well.  In  fact,  peoples  and 
governments  everywhere  seemed  actuated  by 
the  desire  to  increase  their  health  activities. 
The  people  at  large  are  realizing  more  and  more 
that  the  health  of  their  communities  is  their 
resf)onsibility,  and  that  all  work  for  bettering 
health  conditions  is  their  task, — theirs  to  sup- 
port, theirs  to  administer,  and  theirs  to  profit  by. 


Digitized  by 


Google 


CONTROL  OF  YELLOW  FEVER         21 

CONTROL  OF  YELLOW  FEVER 

In  1916  a  Commission  was  organized  to  locate 
the  endemic  foci  of  yellow  fever  and  to  ascertain 
the  practicability  of  eradicating  the  infection 
from  these  centers.  The  Commission  visited  all 
regions  in  South  America  in  which  yellow  fever 
had  been  reported  or  suspected  in  recent  years, 
and  reported  its  findings.  War  conditions  made 
it  necessary  to  suspend  the  operations  which, 
following  the  Commission's  recommendations, 
had  been  authorized  for  1917,  but  work  under 
the  direction  of  Major  General  W.  C.  Gorgas 
was  again  begun  in  1918. 

INVESTIGATIGN    OF    YELLOW    FEVER  AND    RELATED 
INFECTIONS  AT  GUAYAQUIL 

Arrangements  were  completed  in  June,  1918, 
to  undertake  at  Guayaquil,  Ecuador,  a  study  of 
yellow  fever  infection  and  related  infections 
which  are  frequently  confused  with  yellow  fever. 
The  diagnosis  of  this  fever  has  been  extremely 
difficult.  There  have  been  no  definite  symptoms 
nor  group  of  symptoms  nor  laboratory  tests  that 
could  be  accepted  as  conclusive.  Even  the  find- 
ings of  competent  commissions  have  not  in  all 
cases  sufficed  to  dispel  the  last  honest  doubt.  It 
seemed  advisable,  therefore,  before  undertaking 
ooQtrol  measures  on  a  large  scale,  to  subject 
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these  baffling  infections  to  careful  laboratory- 
study  with  a  view  to  contributing,  if  possible,  to 
the  true  etiology  of  yellow  fever.  Guayaquil 
seemed  to  offer  the  material  and  the  Government 
of  Ecuador  welcomed  the  proposal. 

Personnel  of  Commission  to  Guayaquil  and  Subjects 
Studied 

The  investigation  was  entrusted  to  a  Com- 
mission composed  of  Dr.  Arthur  I.  Kendall,  Dean 
of  the  Northwestern  University  Medical  School, 
Chairman,  Dr.  Hideyo  Noguchi,  of  the  Rocke- 
feller Institute  for  Medical  Research,  Dr.  Mario 
G.  Lebredo,  of  Cuba,  Dr.  Charles  A.  Elliott,  and 
Mr.  Herman  E.  Redenbaugh.  The  Commission, 
provided  with  laboratory  equipment,  arrived  in 
Guayaquil  on  August  2.  It  was  extended  the 
courtesy  of  an  official  reception  and  was  given 
every  facility  for  the  conduct  of  its  investigations. 
The  results  of  its  activities  have  been  reported  in 
the  form  of  four  separate  studies,  as  follows: 

1.  A  Sanitary  Survey  of  the  Republic  of  Ecuador,   by 

Drs.  Kendall  and  Lebredo; 

2.  A   Bacteriological   Study  of  Yellow   Fever,   by  Dr. 

Noguchi; 

3.  A  Clinical  Study  of  Yellow  Fever,  by  Dr.  Chas.  A. 

Elliot^  and  Supplementary  Report  by  Dr.  Lebredo; 

4.  A  Chemical  Study  of  Yellow  Fever,  by  Mr.  Reden- 

baugh. 
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iMdation  of  Yellow  Fever  Organism 

Dr.  Noguchi  succeeded  in  isolating  an  organ- 
ism, to  which  he  has  given  the  name  oi  Leptospira 
icteroideSj  which  is  the  apparent  cause. of  yellow 
fever.  At  the  end  of  1918  much  work  was  still 
required  to  demonstrate  that  the  true  etiologic 
agent  had  been  discovered,  but  the  prospect  for 
success  is  most  encouraging.  If  the  germ  of 
yellow  fever  has  been  discovered  it  will  still  fur- 
ther simplify  the  problem  of  eradicating  the  seed- 
beds of  yellow  fever;  and  upon  the  successful 
completion  of  that  task,  the  disease  should  dis- 
appear from  the  earth. 

YELLOW  FEVER  EPIDEMIC  IN  GUATEMALA 

An  epidemic  of  yellow  fever  made  its  appear- 
ance in  Guatemala  in  June,  1918.  At  that  time 
there  were  large  concentrations  of  American  sol- 
diers in  the  neighborhood  of  the  southern  ports 
of  the  United  States.  The  Surgeons  General  of 
the  United  States  Army  and  the  United  States 
Public  Health  Service  therefore  regarded  the 
presence  of  an  uncontrolled  epidemic  so  near  the 
border  as  a  menace  calling  for  energetic  measures. 
After  consultation  with  the  Guatemalan  Minister 
in  Washington,  the  Board  tendered  its  services 
to  the  President  of  the  Republic  of  Guatemala, 
offering  to  send  a  competent  medical  officer  to 
co-operate  in  bringing  the  epidemic  under  con- 
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trol.  The  offer  was  promptly  accepted.  On 
July  11,  1918,  Senior  Surgeon  Joseph  H.  White, 
who  had  been  released  by  the  Army  and  granted 
leave  by  the  Public  Health  Service  for  the  detail, 
undertook  this  task. 

Route  Traversed  by  Infection  in  Guatemala 

On  arriving  in  Guatemala  and  making  an  in- 
spection of^  the  infected  region,  it  was  ascer- 
tained that  the  disease  had  spread  to  seventeen 
communities  on  or  near  the  west  coast.  The  in- 
fection seems  to  have  been  introduced  into 
Guatemala  from  southwestern  Mexico.  Enter- 
ing Guatemala  apparently  from  Tapachula  and 
appearing  first  in  that  country  in  the  town  of 
Ayutla,  it  spread  from  that  point  along  the 
International  Railway,  eventually  ifeaching  Re- 
talhuleu  and  Escuintla,  and  extending  as  far 
south  as  San  Jose.  In  the  seventeen  commu- 
nities into  which  the  infection  was  introduced, 
550  cases  of  yellow  fever  and  200  deaths  were 
reported. 

Control  Measures  Pursued  in  Guatemala 

The  President  of  Guatemala  gave  Dr.  White 
full  authority  and  directed  the  Governors  of 
Guatemalan  states  to  give  all  necessary  aid. 
Quarantine  was  established  and  maintained, 
physicians  were  drafted  into  service,  a  system  of 
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daily  house-to-house  inspection  was  established 
in  each  infected  community,  suspected  cases  were 
promptly  isolated,  the  houses  from  which  they 
were  removed  were  fumigated,  and  measures  were 
inaugurated  and  systematically  carried  out  for 
the  destruction  or  control  of  the  breeding  places 
of  the  stegomyia  mosquito.  Special  quarantine 
measures  were  employed  to  prevent  the  spread  of 
the  disease  to  the  Atlantic  coast.  As  the  only 
route  by  which  yellow  fever  was  likely  to  spread 
to  the  Atlantic  Coast  was  by  the  railroad  which 
passed  over  the  dividing  mountain  at  an  eleva- 
tion of  5,000  feet,  this  was  comparatively  simple. 
By  September  19  the  disease  was  under  com- 
plete control,  and  after  December  2  no  further 
cases  occurred.  Vigilance  was  continued,  how- 
ever, up  to  the  end  of  the  year.  The  outcome 
was  especially  gratifying  and  encouraging  in  that 
it  demonstrated  that  yellow  fever  could  be  con- 
trolled with  the  personnel  and  facilities  available 
in  Central  American  countries,  and  at  a  cost  well 
within  their  financial  ability. 


EFFORTS  TO  EXTERMINATE  YELLOW  FEVER  AT 
GUAYAQUIL 

An  arrangement  has  been  entered  into  with 
the  Government  of  Ecuador  by  which  an  eflfort 
is  to  be  made  to  free  that  country  and  the  west 
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coast  of  South  America  of  yellow  fever  infection. 
Operations  to  this  end  are  now  under  way. 
Following  the  departure  of  the  Yellow  Fever 
Commission,  Dr.  M.  E.  Connor,  a  member  of 
the  Board's  field  staff,  was  detailed  to  inaugurate 
measures  for  the  extermination  of  this  disease  at 
Guayaquil.  He  arrived  in  Ecuador  on  Novem- 
ber 12  and  was  most  courteously  received. 
Plans  were  agreed  upon.  Dr.  Connor  was  made  a 
director  of  the  work  under  the  department  of 
health,  and  on  November  27  active  operations 
began.  By  the  end  of  December,  125  men  had 
been  engaged  and  twenty-five  mosquito  squads 
under  competent  direction  were  at  work.  The 
Government,  the  people,  and  the  press  are  giving 
energetic  co-operation.  Yellow  fever  is  reported 
as  having  been  unusually  prevalent  this  season. 
The  work  now  in  progress,  however,  is  expected 
to  result  in  the  near  future  in  a  definite  reduction 
in  the  number  of  cases,  and  ultimately  in  the 
extermination  of  the  disease. 
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SIGNIFICANT  DEVELOPMENTS  AND  RESULTS 
IN  HOOKWORM  CONTROL 

During  the  year,  work  for  the  relief  and  con- 
trol of  hookworm  disease  was  conducted  in 
co-operation  with  the  following  states  and 
countries: 


Southern 

United  States: 

West  Indies: 

Arkansas 

Georgia 

Kentuckr 

Louisiana 

Maryland 

Mississropi 

North  Carolina 

South  Carolina 

Tennessee 

Texas 

Virginia 

British  Guiana 
St.  Lucia 
St.  Vincent 
Trinidad 

Central  America: 

Cosu  Rica 

Guatemala 

Nicaragua 

Panama 

Salvador 

The  East: 

BrazU: 

Oybn 

China 

Fiji 

Seychdles 

Siam 

Queensland  (Australia) 

Federal  District 
Rio  de  Janeiro 
Sao  Paulo 

In  addition,  hookworm  infection  surveys  were 
completed  in  Jamaica,  Guam,  and  the  State  of 
Sao  Paulo,  and  another  Was  begun,  but  not 
completed  by  the  end  of  the  year,  in  the  State 
of  NCnas  Geraes,  Brazil. 

Agencies  Undertaking  Control  Measures  Independently 

The  Republic  of  Paraguay,  the  State  of  Per- 
nambuco    (Brazil),    and    Bengal    and    United 
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Provinces  in  India,  inaugurated  work  for  the 
control  of  hookworm  disease  entirely  under 
Government  auspices.  The  city  of  Rio  de  Ja- 
neiro, Brazil,  with  a  population  of  1,130,000  and  a 
school  population  estimated  at  275,000,  arranged 
to  examine  and  treat  its  school  children,  and  the 
Government  of  Java  began  the  treatment  of  all 
infected  soldiers  in  its  army. 

Invitations  to  Participate  in  Control  Measures 

Notwithstanding  the  unsettled  conditions  pro- 
duced by  the  war,  requests  for  participation  in 
measures  for  the  control  of  hookworm  disease 
continued  to  arrive  from  various  countries. 
During  the  year,  invitations  of  this  kind  were 
received  from  Colombia  in  South  America,  from 
Barbados,  Curacao,  and  Santo  Domingo  in  the 
West  Indies,  from  the  Madras  Presidency  in 
India,  from  Kelantan  in  the  Federated  Malay 
States,  and  from  Mauritius. 

Findings  of  Infection  Svavey 

The  three  infection  surveys  completed  during 
the  year  indicated  that  in  Jamaica  approxi- 
mately 60  per  cent  of  the  inhabitants  have  hook- 
worm disease;  in  Sao  Paulo,  approximately  60 
per  cent;  and  in  Guam  approximately  70  per 
cent.  The  surveys  of  Jamaica  and  Sao  Paulo 
are  to  be  followed  by  comprehensive  co-operative 
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attacks  on  the  disease,  and  it  is  likely  that  the 
medical  service  of  Guam  will  undertake  similar 
measures  entirely  under  its  own  auspices. 

Mental  Retardation  from  Hookworm  Disease 

The  examinations  for  hookworm  disease  made 
among  United  States  soldiers  confirmed  in  a 
striking  way  the  Board's  experience  of  the  past 
few  years,  and  demonstrated  that  even  light 
hookworm  infections  are  of  great  importance. 
Judged  by  the  Binet-Simon  and  other  tests, 
many  full-grown  soldiers  who  harbored  compar- 
atively few  hookworms  had  the  mentality  of 
persons  only  twelve  years  of  age.  The  mental- 
ity of  10,000  white  men  at  Camp  Travis  who 
harbored  the  disease  was  about  33  per  cent 
below  normal.  Negroes  were  infected  quite  as 
frequently  as  whites,  but  they  appeared  to  be 
relatively  inmiune  to  the  serious  effects  of  the 
disease  and  did  not  show  the  same  predisposition 
to  other  diseases  or  the  same  reduction  in  men- 
tality. 

Mental  tests  of  a  similar  nature  among  340 
school  children  in  Queensland,  Australia,  showed 
that  there  was  an  average  retardation  of  approx- 
imately two  years  among  heavily  infected  chil- 
dren. The  longer  the  infection  persisted,  the 
greater  was  the  retardation.  The  average  retard- 
ation of  lightly-infected  cases  was  nine  months. 
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In  Siam^  the  wei^ts  of  ninetjr-niiie  lightly 
infected  ioldieri  were  taken  upon  their  entrance 
to  the  army,  and  again  at  the  expiration  of  a 
year.  Meanwhile,  sixty-nine  of  these  soldiers 
were  treated  for  hookworm  disease^  and  the  other 
thirty  remained  without  treatment.  Those  who 
were  treated  gained  an  average  of  10.6  pounds 
in  a  period  of  one  year;  those  who  were  not,  an 
average  of  only  1.1  pounds.  In  Ceylon — ^where 
the  infection  rate  among  estate  laborers  averages 
98  per  cent  and  many  severe  infections  are  found 
— there  had  been  3,694  admissions  to  hospital 
in  one  district  the  year  before  treatment  for 
hookworm  disease  was  carried  out.  The  follow- 
ing year,  with  an  increased  population,  the 
number  dropped  to  2,604, — a  reduction  in  the 
morbidity  rate  of  at  least  27  per  cent.  Again, 
in  the  same  colony,  among  a  laboring  population 
of  17,838  on  a  certain  group  of  estates,  the  death 
rate  from  influenza  was  twice  as  high  among 
those  who  had  not  been  treated  for  hookworm 
disease  as  among  those  who  had  received  treat- 
ment. 

IncrsMtd  Waffs  and  Gnatar  Eamtnt  Capacity 
In  C\^$ta  Rica»  sixty-six  laborers  before  be- 
ing  treated    for   hookworm   disease    normally 
cultivated  5cv3  acres  of  coflFee  monthly.    After 
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being  treated  for  hookworm  disease  they  cul- 
tivated 750  acres,  resulting  in  a  net  monthly 
increase  in  wages  of  27  per  cent  after  allowing 
for  a  15  per  cent  reduction  in  unit  pay.  More- 
over, in  India,  Clayton  Lane  reports  that  the 
amount  of  work  increased  20  per  cent  on  one 
estate  and  50  per  cent  on  another,  and  on  both 
was  of  better  quality  than  before  the  laborers 
were  treated;  while  reports  from  British  Guiana 
indicate  that  the  efficiency  of  the  laborers  em- 
ployed by  one  company  increased  from  25  to  50 
per  cent  after  hookworm  measures  were  put  into 
operation. 

Importance  of  Mild  Infections 

It  will  be  apparent  from  the  preceding  para- 
graphs that  mild  infections  require  treatment. 
One  mildly  infected  person  in  a  short  space  of 
time  may  transmit  the  disease  to  an  unlimited 
number  of  other  persons.  The  fact  that  in  any 
locality  the  disease  is  found  in  only  a  moderate 
or  mild  form  should  not  encourage  that  locality 
to  neglect  measures  for  its  control.  Not  only 
may  the  disease  be  readily  stamped  out  when 
the  infection  is  light,  but  unless  active  control 
measures  are  undertaken  it  is  almost  certain  to 
spread  and  to  increase  in  intensity,  and  to 
develop  into  a  problem  of  serious  import  to  the 
community. 
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to  be  given  foremost  consideration.  The  several 
states  of  Brazil  are  meeting  the  Federal  proposal 
with  liberal  appropriations.  Up  to  the  end  of 
the  year  approximately  j57SO,000  had  been  made 
available  for  the  purpose. 

Ck>unty  Health  Service  in  Southern  United  States 

Directly  as  a  result  of  the  interest  in  disease 
control  created  by  the  hookworm  demonstrations 
in  the  Southern  States,  county  health  depart- 
ments with  full-time  health  officers  are  gradually 
being  organized.  North  Carolina  was  the  first 
state  in  the  South  to  meet  its  rural  health  prob- 
lems by  eflfective  organization  on  a  county  basis. 
Other  states  are  rapidly  introducing  similar  pro- 
grams. In  order  to  stimulate  rural  sanitation, 
the  Board  assumes  part  of  the  expense  involved. 
Its  contribution,  in  the  case  of  North  Carolina, 
is  on  a  decreasing  scale  for  a  three-year  period. 
At  the  expiration  of  this  time,  the  State  and  the 
counties  jointly  will  bear  the  entire  expense. 

Health  Developments  in  Australia 
On  invitation  by  the  Commonwealth  Govern- 
ment of  Australia,  a  hookworm  infection  survey 
was  conducted  in  Papua  in  1917.  The  survey  re- 
vealed that  the  concentration  of  laborers  on  plan- 
tations and  the  periodical  return  of  the  laborers 
to  their  villages  intensified  the  hookworm  infec- 
tion and  assisted  in  spreading  the  disease  among 
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the  native  population.  Following  the  survey,  the 
Australian  Government  approved  a  proposal  for 
the  organization  of  a  health  service  for  the  colony 
and  the  inauguration  of  active  measures  for  the 

control  of  hookworm 
disease,  and  made  a 
preliminary  appropri- 
ation of  $5,000  for  car- 
rying out  the  plan.  If 
the  proposals  of  the 
Peace  Conference  are 
carried  into  eflFect,  Aus- 
tralia will  be  charged 
with  the  responsibility 
of  administering  the 
former  German  posses- 
sions in  New  Guinea, 
and,  as  a  result,  it 
seems  likely  that  the  health  program  proposed 
for  Papua  may  be  extended  to  include  the  whole 
island  of  New  Guinea. 

The  survey  of  Papua  was  followed  by  a  demon- 
stration in  hookworm  control  in  Queensland. 
This  demonstration  was  carried  out  in  co-opera- 
tion with  the  health  department  of  that  State. 
The  Commonwealth  Government  has  now  pro- 
posed a  five-year  period  of  co-operation  in  carry- 
ing out  in  Queensland  and  in  the  other  states  of 
Australia,   a  program  for   rural   sanitation   in 


Fig.  6.  —  Australia  and  New 
Guinea.  Bute  of  Queensland  indi- 
oited  by  hatching.  Area  of  inten- 
sive work  against  hookworm  disease 
(1918)  in  solid  black 
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which  hookworm  control  is  to  play  a  leading 
part.  At  the  outset  the  Board  will  make  a  sub- 
stantial contribution  toward  the  maintenance  of 
this  project.  This  contribution  will  decrease  20 
per  cent  annually  and  at  the  end  of  five  years  the 
entire  expense  will  be  borne  by  Australia. 

TUBERCULOSIS  WORK  IN  FRANCE 

During  1918  the  work  of  the  Commission  for 
the  Prevention  of  Tuberculosis  in  France  was 
conducted  in  four  departments  or  divisions:  the 
educational  division,  the  medical  division,  the 
department  of  nursing,  and  the  department  of 
extension.  All  the  work  was  done  in  close  co- 
operation with  the  governmental  authorities, 
private  agencies,  and  the  American  Red  Cross. 
The  work  of  the  department  of  extension  was 
carried  on  in  common  by  the  American  Red 
Cross  and  the  Conmiission  in  twenty-seven  de- 
partments of  France.  Further  details  with  re- 
gard to  the  work  in  France  will  be  found  in  the 
appendix,  pages  139  to  144. 

MALARIA  CONTROL 

The  field  experiments  which  have  been  con- 
ducted during  the  past  three  years  in  conjunction 
with  Federal  and  state  health  agencies,  have, 
proceeded  sufiiciently  far  to  warrant  the  assump- 
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tion  that  malaria  control  in  the  average  town 
in  the  Southern  States  may  be  accomplished  at 
a  cost  well  within  the  means  of  the  average  com- 
munity. It  is  hoped  that  these  demonstrations 
will  stimulate  health  departments  throughout  the 
Southern  States  to  test  the  malaria  measures 
which  have  been  employed,  and  to  carry  out 
state-wide  campaigns  for  the  control  of  this  dis- 
ease if  they  find  these  methods  successful. 

Malaria  is  recognized  as  one  of  the  most  serious 
of  the  disabling  diseases  of  man.  In  India  it  is 
estimated  that  each  year  there  are  1,130,000 
deaths  and  more  than  100,000,000  cases  of  illness. 
The  economic  loss  in  our  Southern  States  is 
incalculable.  The  greatest  incidence  of  the  dis- 
ease occurs  during  October,  which  is  the  period 
of  the  year  when  labor  is  most  in  demand  to 
harvest  the  crops.  Therefore,  anything  which 
will  tend  to  reduce  the  incidence  of  this  disease 
will  prove  of  enormous  value  in  reducing  humkn 
ills  and  will  save  vast  sums  in  treasure.  More 
detailed  information  with  regard  to  the  experi- 
ences with  malaria  during  the  past  few  years 
will  be  found  in  the  appendix,  pages  124  to  138. 
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PUBLIC  HEALTH  TRAINING 

In  March,  1918,  the  Department  of  Hygiene 
which  has  been  established  in  connection  with 
the  Factddade  de  Medicina  e  Citurgia^  at  Sao 
Paulo,  Brazil,  was  formally  opened.  This  school 
is  to  be  maintained  jointly  by  the  Medical  School 
and  the  Board  for  a  period  of  five  years.  If  at  the 
expiration  of  this  period,  the  Department  shall 
have  justified  itself.  Government  will  assume  its 
entire  support.  The  services  of  two  American 
scientists — ^Drs.  Samuel  T.  Darling  and  Wilson 
G.  Smillie — have  been  lent  to  the  school  for  the 
five-year  period,  and  fellowships  have  been  pro- 
vided for  training  two  Brazilian  physicians  at 
the  Hopkins  School  of  Hygiene  and  Public 
Health,  with  a  view  to  their  returning  to  Brazil 
for  service  in  the  Department. 

The  school  was  particularly  fortunate  in  be- 
ginning its  work  at  a  time  when  a  new  interest  in 
public  health  was  being  manifested  throughout 
Brazil.  The  Federal  and  state  Governments 
were  making  liberal  appropriations  for  rural 
sanitation,  popular  articles  on  disease  prevention 
were  appearing  in  the  leading  dailies,  and  two 
Brazilian  societies  of  large  influence  were  under- 
taking campaigns  for  acquainting  their  members 
and  the  public  generally  with  the  teachings  of 
hygiene.   As  one  result  of  this  awakened  interest. 
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the  Medical  Faculty  of  the  University  of  Rio  de 
Janeiro  decided  to  establish,  in  connection  with 
that  institution,  a  two-years'  course  in  hygiene. 

PUBLICATIONS 

The  following  reports  and  publications  were 
issued  during  the  year: 

PuMTiD  Rbpoits  (/or  general  distrUmUon) 
Aniiiial  Rq)ort  for  the  Year  1917. 

LiTHOGEAPHBD  REPORTS  (JoT  HmiUd  dUHlmHan) 
Annual  Reports  for  1917  on  Work  for  the  Relief  and  Control  of  Hook- 
worm Disease  in  the  following  countries: 

West  Indies: 

Antigua  Dr.  D.  M.  Griswold 

British  Guiana  Dr.  F.  W.  Dershimer 

Dutch  Guiana  Dr.  W.  H.  Kibler 

Grenada  Dr.  H.  S.  Colwell 

St.  Lucia  Dr.  Stanley  Branch 

St.  Vincent  Dr.  P.  B.  Gardner 

Trinidad  Dr.  G.  C.  Pa]me 

Central  America: 

Costa  Rica  Dr.  Louis  Schapiro 

Guatemala  Dr.  A.  M.  Struse 

Nicaragua  Dr.  D.  M.  Molloy 

Panama  Dr.  W.  T.  Burres 

Salvador  Dr.  C.  A.  Bailey 

The  East: 

Cevkm  Dr.  W.  P.  Norris  and  others 

Fiji  Dr.  G.  P.  Paul 

Seychelles  Dr.  T.  F.  Kendrick 

Siam  Dr.  M.  £.  Barnes 

Reports  on  Hookworm  Infection  Surveys  in  the  following  countries: 
State  of  Rio  de  Janeiro,  Brazil         Dr.  L.  W.  Hackett 
Pinghnang  CoUiery,  China  Dr.  F.  C.  Yen 

Guam  Dr.  J.  B.  Grant 

Java  Dr.  S.  T.  Darling 

Report  on  Malaria  Control  Demonstration  at  Hamburg,  Arkansas — 
Dr.  H.  A.  Tayk)r. 

Report  for  the  Year  1917  on  Work  of  the  Commission  for  the  Preven* 
tioo  of  Tuberculosis  in  France— Dr.  Livingston  Farrand. 
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In  addition,  staff  members  of  the  Board  con- 
tributed the  following  articles  and  reports  to 
various  publications: 

Dk.  a.  F.  Coin-ANT.  An  epidemic  of  influenza  at  Manila,  P.  I.  Journal 
of  the  American  Medical  Association,  Chicago,  1918,  lxxi:  1566- 
1567. 

Dk.  p.  W.  Covington.  Activities  of  the  Bureau  of  rural  sanitation  of 
Texas.  Texas  State  Journal  of  Medicine,  Fort  Worth,  1918,  ziv: 
173-175. 

Dr.  S.  T.  Darling,  Dr.  M.  A.  Barber,  and  Dr.  H.  P.  Hacker.  *Treat- 
ment  of  hookworm  infectbn.  Journal^  the  American  Medical 
Association,  Chicago,  1918,  lxx:  499-507.  Same  reprinted;  also 
summarized  in  Spanish  by  Dr.  Emilio  Echeverria. 

Dr.  L.  W.  Hacketf.    A  Rockefeller  Foundation  e  a  sua  accao  mundial; 

campanha  contra  a  undnariose.    Parand  Medidna,   Coritiba, 

1918,  III:  484-488. 
Conferencia  sobre  a  prophylaxia  da  uncinaria.    Gaaeta  CUnica,  Sap 

Paulo,  1918.    (Newspaper  article) 
Escolha  de  um  medicamento  melhor  e  methoda  de  administracao 

na  undnariose.    Rio  de  Janeiro,  Bensuard,  1918. 
Hygiene  intemadonal.    Saude,  Rio  de  Jandro,  1918,  i:  178-183. 
Resume  of  results  of  the  year's  work  in  Brazil.    Boletin  de  Academia 

Nacional  de  Medecina,  Rio  de  Janeiro,  1918,  lxxxix:  212-224. 

Dr.  V.  G.  Heiser.  American  sanitation  in  the  Philippines  and  its 
influence  on  the  Orient.  A  merican  Philosophical  Society,  Proceed- 
ings, FhiUdtlphh,  191S,  lvu:  60-6S. 

Barrack  life  and  respiratory  diseases:  some  epidemiological  obser- 
vations on  the  recent  outbreak  of  influenza.  Journal  of  Amer- 
ican Medical  Association,  Chicago,  1918,  lxxi:  1909-1911. 

Death  from  volvulus  caused  b^  round  worms.  Medical  Record, 
New  York,  191 8,  xdv:  65.    Same  reprinted. 

Some  of  the  accomplishments  of  Italian  medical  men  in  the  war. 
Journal  ofUie  American  Medical  Association,  Chicago,  1918,  lxx: 
24-27.    Same  reprinted. 

Waste  caused  by  preventable  diseases  of  intestinal  origin.  Annals 
of  the  American  Academy  of  Political  and  Social  Science,  Phila- 
delphia, 1919,  p.  48-50.    Same  rq)rinted. 

Dr.  a.  I.  Kendall.  Recent  devebpmenu  in  intestinal  bacteriobgy. 
American  Journal  of  Medical  Sciences,  Philadelphia,  1918,  cxu: 
157.    Same  reprintad. 

Dr.  J.  A.  NfiLLBR.    How  America  is  helping  France  with  her  tuber- 
culosis problem.    American  Review  of  Tuberculosis,  Baltimore, 
1918, 11: 409-434. 
Sodal  conditions  in  France.    New  York  Conference  on  Social  Service, 
Proceedings,  1918,  p.  58-80. 

*  Rq)rints  available. 
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Dk.  G.  p.  Paul.  Disposal  of  human  bowel  excreta  in  the  tropics. 
New  Orleans  Medical  and  Surgical  Journal,  1918,  lxx:  707-712. 

Dk.  Louu  ScHATiiio.    £1  terampion.    San  Jose,  Govt.  1918. 

Dk.  J.  H.  Waitb.  The  Queensland  hookworm  campaign  (first  progress 
report,  covering  period  April  17  to  December  1,  1918).  Medical 
Journal  of  Australia,  Sydney,  1918,  u:  505-510. 

Dk.  B.  E.  Washbukn.  The  North  Carolina  plan  of  county  health 
work  (with  discussion).  Southern  Medical  Journal,  Birmingham, 
1918,  xi:  425-430. 

Dk.  F.  C.  Ybh.    Hookworm  infection  iurvev  at  the  Pinghsiahg  colliery, 
China.    NaUonal  Medical  Journal  of  China,  Shanghai,  1918,  iv: 
81-89j  140-145. 
Uncinanasis  in  Pinghsiang  colliery.    NaUonal  Medical  Journal  of 
China,  Shanghai,  1918,  iv:  8. 


ADDITIONAL    INFORMATION    IN 
THE    APPENDIX 

The  previous  annual  reports  of  the  Board 
have  been  confined  mainly  to  a  general  discus- 
sion of  outstanding  results.  Frequent  inquiries 
have  been  received  for  more  detailed  informa- 
tion, particularly  with  regard  to  the  problems  to 
be  met  in  the  control  of  various  diseases  and  to 
the  working  methods  employed  in  meeting  these 
problems.  This  has  seemed  to  justify  including 
in  this  report  a  considerable  amount  of  such 
information.  The  material  is  submitted  in  the 
following  pages  in  the  form  of  ah  appendix.  It 
discusses  somewhat  at  length  the  Board's  experi- 
ence with  measures  for  the  prevention,  cure,  and 
control  of  hookworm  disease,  its  field  experi- 
ments in  malaria  control,  and  its  activities 
against  tuberculosis  in  France. 
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APPENDIX 


I 

EXTENT  AND  SEVERITY  OF  HOOKWORM 
DISEASE 

Hookworm  disease  exists  wherever  the  larvae  of  the  hookworm 
find  favorable  conditions  of  shade,  moisture,  and  temperature  for 
their  propagation  and  growth.  These  conditions  are  commonly 
found  in  tropical  and  sub-tropical  countries  in  the  zone  which  en- 
drdes  the  earth  between  parallels  36**  north  and  30**  south.  The 
most  favorable  temperature  for  the  development  of  the  larvae  is 
from  25  to  35®  centigrade.  Below  22**  centigrade  few  larvae  develop. 
Rainfall  is  an  important  contributing  factor  in  the  spread  of  the 
disease.  In  six  adjoining  settlements  of  Queensland,  Australia,  in 
which  work  was  conducted  during  1918,  the  percentage  of  hookworm 
infection  ran  parallel  with  the  amount  of  rainfall.  Thus,  in  two 
districts  having  an  annual  rainfall  of  less  than  90  inches,  the  per- 
centage of  infection  was  13.8,  while  that  in  four  districts  having  more 
than  90  inches  of  rainfall  was  27.8. 


PRBCmTATION 


HOOKWORM 
INFECTION 


Fig. 


8.— Correlation  between  rates  of  hookworm  infection  and 
anKMint  of  rainfall.    Texas 


Hookwomi  Primarily  a  Rural  Disease.  Persons  who  live  in  the 
country,  away  from  sewerage,  and  who  work  in  the  soil,  are  much 
more  frequently  infected  with  the  disease  than  city  residents  (see 
Fig.  9,  page  50);  while  those  who  go  barefoot,  or  in  other  ways  allow 
the  bare  skin  to  come  into  contact  with  polluted  soil,  show  corres- 
pondingly higher  rates  of  infection  than  those  who  wear  shoes. 
For  example,  the  survey  of  the  State  of  Sao  Paulo,  Brazil,  concluded 
during  1918,  showed  41.2  per  cent  infection  among  shoe-wearers,  as 
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compared  with  a  rate  of  62.9  per  cent  among  pertoni  who  went 
bareifbot. 

Wide-Spread  Preralence  within  Infected  Region.  An  idea 
of  the  extensive  prevalence  of  the  disease  within  the  infected  tone 
may  be  gained  from  the  following  statements.  In  the  sixteen  foreign 
countries  enumerated  on  page  29,  measures  for  the  relief  and  control 
of  the  disease  were  terminated  during  1918  in  124  rural  areas  having 
an  average  population  of  2,097.  In  three-fourths  of  these  areas, 
more  than  sixty  of  every  hundred  persons  examined  were  found  to  be 
infected.  In  eighteen  of  the  areas  the  infection  rate  was  between 
90  and  100  per  cent;  in  nineteen  between  80  and  90  per  cent;  in 
twenty-four  between  70  and  80  per  cent;  and  in  twenty-nine  between 
60  and  70  per  cent.  In  only  one  area — the  canton  of  San  Domingo, 
in  Costa  Rica — was  a  rate  lower  than  20  per  cent  recorded.  Here 
only  9.2  per  cent  of  the  inhabitants  were  found  to  be  infected.^ 

High  Rate  of  Infection  in  India.  Microscopic  examination  in 
Ceylon  of  more  than  50,000  Tamil  coolies  from  Southern  India  has 
shown  more  than  98  per  cent  of  them  to  be  infected.     This  confirms 

the  investigations  carried  out 
by  the  Indian  Medical  Service 
at  Negapatam — the  great  clear- 
ing port  for  labor  leaving  South 
India — which  showed  99.8  per 
cent  of  the  emigrant  laborers 
to  be  infected.  Much  of  In- 
dia's population  of  300,000,000 
is  under  the  burden  of  a  heavy 
hookworm  infection  and  is  the 
source  from  which  the  disease 
is  carried  to  many  parts  of  the 
world.  In  some  of  the  rural 
regions  of  this  country,  from  80 
to  100  per  cent  of  the  popula- 
tion are  infected. 

The  original  investigation 
carried  out  by  Lieut.-Colonel 
Clayton  Lane  under  the  aus- 
pices of  the  Indian  Research 
Fund  Association,  in  a  group  of 
tea  gardens  in  Assam,  showed 
63  per  cent  of  the  33,590  persons 
examined  to  be  infected,  and  a 
second  inquiry  carried  out  by 
the  same  investigator  under  the  same  auspices,  in  the  jails  of  Bengal 
presidency,  demonstrated  the  infection  in  8,973,  or  71.3  per  cent  of 


Fig.  9. — Rates  of  hookworm 
infection  by  occupation.  Sao  Paulo, 
Brazil 


iThis  low  infectkm  rate  Is  ucribed  by  the  director  to  the  fact  that  aU  of  the 
people  are  weU-to^  and  have  for  some  tune  had  adequate  medical  lervloe  at  hand. 
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tiie  12,570  prisonert  examined.  In  all,  twenty-six  jails  were  visited, 
and  the  rates  of  infection  recorded  ranged  from  47.9  in  the  Presi- 
dency jail  at  Calcutta  to  as  high  as  86  per  cent  in  the  jail  at  Hooghly. 
The  sanitary  authorities  be- 
lieve that  more  than  30,000,000 
of  the  45,000,000  inhabitanu  of 
Bengal  proper  are  infected,  and 
are  undertalung  a  systematic 
attack  on  the  disease,  beginning 
with  a  campaign  in  the  schools. 
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Fig.  10. — Rates  of  hookworm 
infection  by  age— all  countries. 
Based  on  examinations  from  March 
12, 1914,  to  December  31, 1918 


Prevalence  of  the  Disease 
in  BrazO.  The  Director  of 
Rural  Sanitation  estimates  that 
more  than  80  per  cent  of  the 
adults  and  more  than  90  per 
cent  of  the  children  living 
in  rural  portions  of  the  Fed- 
eral District  of  Brazil  are 
infected  with  some  form  of 
intestinal  parasite.  The  num- 
ber infected  with  hookworm 
he  puU  at  100,000,  or  two- 
thirds  of  the  district's  rural 
population.  Among  the  first 
1,839  persons  examined  in 
Jacarepagua,  a  typical  rural 
community  of  this  District, 
the  percentage  found  infected 
with  hookworm  was   75,  and 

only   six   persons   were    found    who    were   free  of   some  form  of 
intestinal  parasite. 

In  the  survey  of  the  State  of  SUo  Paulo,  two  of  every  three  persons 
examined  were  found  to  be  infected  with  hookworm  disease,  and  four 
of  every  five  with  some  type  of  parasite;  while  in  two  rural  areas  in 
the  State  of  Rio  de  Janeiro,  the  percentages  of  hookworm  infection 
recorded  were  67.7  and  88.5.  Among  the  first  450  persons  examined 
in  the  State  of  Parana  every  one  was  found  to  be  infected  with  hook- 
worm, thus  indicating  that  the  littoral  of  this  State,  though  well 
within  the  temperate  zone,  will  show  an  incidence  of  infection  among 
the  highest  in  Brazil.  In  this  country,  as  elsewhere,  children  and 
young  adults  are  found  to  bear  the  brunt  of  the  disease. 

Infection  Rates  in  Countries  Newly  Inaugurating  Control 
Measures.  An  infection  rate  of  59  per  cent  among  the  first  3,354 
persons  examined  in  China  is  reported;  of  76.7  among  31,298  residents 
of  Siam;  and  of  22.5  per  cent  among  11,678  persons  living  in  six  small 
settlemenu  of  Queensland,  Australia.  These  are  countries  in  which 
co-operative  control  measures  were  first  undertaken  during  1918. 
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Reports  from  Australia  had  indicated  that  there  was  little  or  no 
infection  among  the  aborigines,  but  from  60  to  100  per  cent  of  all 
those  examined  to  date  have  been  found  infected.  Arrangements 
for  their  treatment  are  now  being  made  through  the  Chief  Protector 
of  Aborigines. 


SEVERITY  OF  THE  INFECTION 

The  severity  of  the  disease  is  now  believed  by  many  authors 
to  depend   primarily  upon   the   number  of   worms   harbored   by 

by  infected  individuals.    Gen- 


109 

ppr 

T=l 

^ 

m 

IE 

m 

z  — : 

: 

m 

70 

: 

|-  80 

30 
» 
10 

= 

1 

:3iu 

i 

=      = 

* 

«»  I  1  1  iflJM 

lucccnouf 

Fig.  11. — Rates  of  hookworm 
infection  by  race— all  countries. 
Based  on  examinations  from  March 
12, 1914,  to  December  31, 1918 


erally,  the  higher  the  percent- 
age of  persons  infected  in  a 
given  locality  the  larger  is  the 
average  number  of  worms  har- 
bored by  infected  individuals, 
the  more  severe  are  the  symp- 
toms found,  and  the  more  dif- 
ficult is  the  disease  to  bring 
under  control.  The  difficulty 
of  effecting  cures  in  localities 
with  high  rates  of  infection  is 
strikingly  illustrated  by  figures 
compiled  in  Brazil  and  in  Trin- 
idad. In  the-  former  country, 
the  percentage  of  persons  cured 
by  two  treatments  of  the  same 
drug,  administered  in  the  same 
manner  and  under  practically 
the  same  conditions,  was  38  in 
Rio  Bonito,  a  municipality  hav- 
ing an  infection  rate  of  88.4 
per  cent,  and  71  in  Guarulhos, 
where  the  infection  was  57  per 
cent. 


The  statistics  for  Trinidad  (see  Fig.  14,  page  55)  c6ver  the  exam- 
ination of  42,284  residents  of  that  colony  during  the  period  from 
May  15, 1915,  to  December  31,  1918.  It  will  be  noted  that  in  dis- 
tricts with  25  to  29  per  cent  of  their  inhabitants  infected,  the  per- 
centage of  infected  persons  cured  by  two  treatments  was  as  high  as 
75.  As  the  rate  of  infection  rose,  the  difficulty  of  curing  increased, 
until  in  localities  with  extremely  high  rates  of  infection — represent- 
ing between  95  and  99  per  cent  of  their  inhabitants — only  19  per 
cent  of  the  infected  persons  could  be  cured  by  two  treatments. 
The  drugs  used  and  the  conditions  of  administration  were  practi- 
cally the  same  in  all  districts. 
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Fig.  12. — One  means  of  acquirmg  hookworm  disease: 
bare  feet  in  contact  with  infected  mud.     Brazil 
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Fig.  14. — Difficulty  of  curing  hookworm  disease  where  infection  rate  is 
high.  Rdatiooship  between  rates  of  hookworm  infection  and  cures  by  two 
treatments.  One  hundred  fifty  districts  in  Trinidad.  Persons  examined, 
42^84 

Determining  Severity  by  Counting  the  Worms.  The  num- 
ber of  worms  harbored  by  a  group  of  individuals  may  be  ascertained 
quite  accurately  by  giving  them  a  vermifuge  and  counting  the  worms 
expelled  after  the  drug  has  acted.  It  is  usual  to  count  the  worms  for 
a  period  of  two  or  three  days  following  each  treatment.  Worm- 
counts  are  of  value  not  only  because  they  reveal  the  average  degree 
of  infection  in  different  communities,  as  well  as  the  type  of  worm 
harbored,  but  also  because  they  are  of  much  assistance  as  a  means 
of  demonstrating  the  presence  of  the  disease  and  of  enlisting  popular 
support  in  measures  for  its  control.  They  were  made  a  feature  of  the 
work  during  1918  in  Siam,  Nicaragua,  China,  and  Brazil. 

Infection  Index  in  Different  Regions.  In  Siam  the  feces  of 
fifty-nine  persons  were  examined  for  seven  hours  after  first  treat- 
ment. The  average  number  of  worms  expelled  was  forty-five. 
More  than  half  (39)  of  the  cases  harbored  less  than  twenty  worms 
each.  In  Nicaragua,  on  the  other  hand,  as  many  as  4,000  worms 
were  recovered  from  a  single  patient,  and  in  Brazil  pardcularly 
high  worm  counts  were  obtained  in  the  States  of  Sao  Paulo  and 
Rio  de  Janeiro.  Here  the  incidence  of  the  infection  is  reported  to 
be  high  and  the  disease  severe  in  form  despite  the  fact  that  the 
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climate  is  cool  the  year  round. 
The  total  of  29,029  hookworms 
recovered  from  280  residents  of 
these  States,  who  were  treated 
for  determining  the  degree  of 
infection,  gave  an  infection 
index^  of  104.  This  is  twelve 
poinu  higher  than  the  index 
for  Java,  where  the  disease  was 
thought  to  be  more  wide-spread 
in  extent  and  more  severe  in 
form  than  in  Brazil  (see  Fig. 
15). 

Worms  Harbored  by  Bra- 
zilian Va^bond  Boys.  Near- 
ly 11,000  worms  were  recovered 
from  a  group  of  eighty-one 
vagabond  boys  treated  in  the 
State  of  Rio  de  Janeiro.  The 
counu  ranged  from  2  to  982; 
the  average  was  133.  Another 
boy  who  was  too  weak  to 
receive  the  three  treatments 
which  were  administered  to  the 
first  eighty-one,  expelled  1,912 
worms  as  a  result  of  the  two  treatments  he  was  able  to  take.  In  a 
similar  experiment  among  forty-five  vagabond  boys  in  the  State  of 
Sao  Paulo,  an  average  of  233  worms  was  obtained  after  treatment 
from  nineteen  boys  who  had  always  lived  in  the  country,  and  an 
average  of  59  from  twenty-six  boys  who  had  always  been  city 
residents. 

Decree  of  Infection  Among  Agricultural  Workers  in  Brazil. 

Townspeople  are  always  more  lightly  infected  than  agriculturists. 
This  is  shown,  for  example,  in  Fig.  16,  page  57,  which  compares  the 
infection  indices  of  town  residents,  mountaineers,  and  agricultural 
workers  in  Java.  The  urban  dwellers  treated  in  Brazil  yielded,  on 
the  average,  less  than  fifty  worms,  while  groups  of  farm  laborers 
expelled  from  55  to  233.  From  three  adult  farm  workers  in  Guarul- 
hos,  1,390, 1,031,  and  405  worms  apiece,  or  972  average,  were  obtained. 
The  average  number  of  worms  harbored  by  all  workers  on  coffee 
plantations  in  the  States  of  Rio  de  Janeiro  and  Sao  Paulo  doubtless 
reaches  160  or  more;  children  under  fourteen  years  of  age  living  on 
these  farms  have  been  found  to  harbor  as  many  as  365  worms.  Cof- 
fee growers  and  employers  of  agricultural  labor  in  general  realize 
what  this  means  as  a  cause  of  debilitation  and  inefficiency,  and 
are  becoming  interested  in  efforts  to  promote  the  health  and  work- 

>  Averase  number  of  worms  per  cue. 


Fig.  15. — Hookworms  harbored  by 
three  hundred  seventv-ei^ht  infected 
persons  in  Java.  Distribution  by 
localities 
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ing  capacity  of  their  laborers 
through  treatment  for  hook- 
worm disease  and  the  preven- 
tion of  soil  pollution. 

Sererlty  of  Infection 
Among  Southern  Troops 
in  U.  S.  Army.  Knowlton, 
in  his  work  at  Camp  Jackson, 
South  Carolina,  treated  for 
hookworm  disease  a  large  num- 
ber of  infected  soldiers  from  the 
Carolinas  and  Florida.  Among 
sixty-nine  white  and  eighteen 
colored  cases,  the  average 
number  of  worms  obtained 
from  the  whites  was  155.3; 
from  the  colored,  38.3.  In  a 
considerable  proportion  of  the 
soldierf  the  infection  was  mild 
in  form,  but  all  grades  were 
encountered,  and  in  a  few  cases 
the  infection  was  severe;  three 
white  patienu  yielded  1,010, 
1,263,  and  1,704  worms,  re- 
spectively. 

Through  the  means  of  the  laboratory  car  Metchnikoff  there  were 
unsurpassed  facilities  for  observing  the  effects  of  hookworm  disease 
open  troops  of  the  Southern  Department  of  the  United  States  Army, 
embracing  recruits  from  the  States  of  Texas,  Oklahoma,  Arizona,  and 
New  Mexico.  Marked  clinical  symptoms  were  absent  in  90  per  cent 
of  the  men  who,  upon  microscopic  examination,  were  found  to  be  in- 
fected; on  treatment  the  number  of  worms  expelled  the  first  day  by  80 
per  cent  of  the  infected  soldiers  ranged  only  from  one  to  five.  This 
is  an  unusually  light  infection.  The  men  dealt  with,  however,  were 
between  twenty  and  thirty  years  of  age,  an  age  period  in  which 
individual  infections  are  dying  out,  and  only  a  small  proportion  came 
from  regions  of  heavy  infection. 


^300 

pxio 

«100 

M<t  . 

^H 

-^ 

ig»           ka                Jm          Swntlii 

AGRICULTURAL                MOUNTAIN 
DESSA5                        VtUAfiB 

Fig.  16. — Comparison  of  number 
of  worms  harbored  by  agricultural 
workers  and  dwellers  in  mountain, 
villages.    Java  and  Sumatra 


GORRELATION   BETWEEN   NUMBER   OF   WORMS   AND 
PERCENTAGE  OF  HEMOGLOBIN 

In  general,  there  is  definite  relationship  between  the  number  of 
worms  harbored  and  the  amount  of  blood  loss  or  anemia.  This  may 
perhaps  be  obscured  by  the  resistance  of  the  infected  person,  by 
abundant  food,  opportunities  for  rest,  or  by  exceptionally  active 
blood-forming  processes,  but  the  drain  is  none  the  less  real  and  a 
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constant  tax  on  the  vital  powers.  Thus,  in  the  State  of  Sao  Paulo, 
Brazil,  during  1918,  the  average  hemoglobin  of  six  boys  above 
fourteen  years  of  age  who  harbored  more  than  four  hundred  worms 
each,  was  63.7  per  cent,  as  compared  with  an  average  of  72.7  per  cent 
among  forty-six  boys  of  the  same  age  who  harbored  less  than  seventy- 
five  worms  each.  '  The  normal  hemoglobin  of  boys  of  this  age  is  84 
per  cent.  Knowlton  found,  in  his  work  among  soldiers  at  Camp 
Jackson,  South  Carolina,  that  no  severe  reduction  in  hemoglobin 
was  caused  by  less  than  five  hundred  worms.  The  hemoglobin  of 
thirty-three  of  his  patients  each  of  whom  had  fewer  than  this  num- 
ber of  worms,  was  between  80  and  89  per  cent. 

Importance  of  Other  Factors  Which  Lower  the  Hemotf  ohln 
Index.  All  anemia  encountered  among  the  people  in  infected  regions 
is  not,  of  course,  to  be  attributed  to  hookworm  disease.  Malaria  and 
underfeeding,  to  say  nothing  of  other  devitalizing  diseases  and  condi- 
tions, play  important  parts.  The  hemoglobin  index  of  all  109  prison- 
ers in  the  jail  at  Batavia,  Java,  for  example,  was  25.8  points  below 
the  normal  95  per  cent.  Experiments  indicated  that  a  loss  of  6.8 
points  was  due  to  hookworm  disease,  of  10.3  to  malaria,  and  of  8.0 
to  hard  labor.  Again,  in  Fiji,  where  there  is  no  tnalaria,  underfeed- 
ing resulted  in  a  group  of  East  Indians  having  9.5  per  cent  lower 
hemoglobin  than  another  well-fed  group  of  the  same  race.  Both 
groups  harbored  the  same  number  of  hookworms. 

Varying  Effect  of  Equal  Numbers  of  Worms  Upon  Men, 
Women,  and  Children.  The  Board's  Uncinariasis  Commission 
to  the  Orient,  working  with  large  numbers  of  persons  from  whom  prac- 
tically all  hookworms  had  been  expelled  by  vermifuge  and  counted, 
found  that  on  the  average,  in  the  presence  of  the  conditions  that 
obtained  in  the  areas  dealt  with,  twelve  hookworms  caused  a 
reduction  of  one  per  cent  in  hemoglobin.  An  equal  number  of  worms 
produced  more  anemia  among  children  than  among  women,  and  more 
among  women  than  among  men.  Furthermore,  when  the  types  of 
infection  resulting  from  equal  numbers  of  Ancylostome  duodenaie  and 
Necator  americanus  were  compared,  it  was  found  that  the  former 
produced  a  more  severe  form  of  the  disease  than  the  latter. 
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EFFECTS  OF  HOOKWORM  INFECTION 

I^x>kworin  infection  works  subtly  through  long  periods  of  time. 
Its  camulative  effects  are  handed  down  from  generation  to  genera- 
tion. The  disease  destroys  economic  efficiency  and  social  develop- 
ment on  the  one  hand,  the  while  it  undermines  physical  and  mental 
health  on  the  other.  It  is  a  menace  and  an  obstacle  to  all  that 
makes  for  civilization.  As  a  handmaiden  of  poverty,  a  handicap  of 
youth,  an  aaaociate  of  crime  and  degeneracy,  a  destroyer  of  energy 
and  vitality,  it  stands  in  the  very  forefront  of  diseases.  Its  effects 
ezpresa  themselves  in  stunted  physical  and  mental  growth,  blighted 
health  and  efficiency,  retarded  economic  progress,  and  general 
degeneracy  and  decay.  Labor  is  impaired,  home  standards  are 
lowered,  mental  development  is  inhibited,  and  there  is  a  tendency  for 
the  human  machine  to  wear  out  before  its  time.  Wherever  treat- 
ment is  systematically  carried  out  and  followed  by  rigorous  control 
of  further  infection,  marked  improvement  in  health  and  general 
capacity  results. 

PHYSICAL  RETARDATION 

Hookworm  disease  saps  the  strength  by  such  imperceptible  stages 
that  usually  the  patient  himself  does  not  sense  any  change  in  his 
physical  condition  from  day  to  day,  until  his  powers  of  resistance 
eventually  become  so  lowered  that  the  germs  of  tuberculosis,  of 
pneumonia,  of  typhoid  fever,  or  of  some  other  acute  infectious  disease 
find  favorable  lodgment  and  all  too  frequently  a  fatal  Qutcome 
results.  Statistics  show  that  the  mortality  rate  of  hookworm  is 
greatly  exceeded  by  the  rates  of  the  more  spectacular  diseases.  But 
by  its  steady  sapping  of  the  strength  of  millions  of  people,  continued 
without  interruption  over  many  generations,  hookworm  disease 
causes  human  misery  and  suffering  of  a  much  more  severe  character 
than  its  low  death  rate  would  lead  one  to  expect. 

Rctardatioii  a8  Measured  by  Hemotfobin  Content.    In 

Costa  Rica,  Nicaragua,  Panama,  and  a  number  of  other  countries, 
blood  examinations  have  been  made  with  a  view  to  determining 
approximately  the  degree  of  anemia  which  is  associated  with  the 
infection.  Among  a  total  of  142,881  persons  whose  blood  has  been 
examined  to  date,  three-fifths  had  a  hemoglobin  index  below  70  per 
cent.  By  far  the  largest  number  of  cases  in  any  single  group  (69,718) 
fell  between  50  and  69.  Sixteen  thousand,  five  hundred  and  forty- 
seven  (16,547)  cases  were  between  30  and  49,  2,493  between  10  and 
29,  and  201  below  10  (see  Fig.  17).  Of  course  not  all  this  anemia  is 
due  to  hookworm  infection,  as  hard  labor,  underfeeding,  malaria,  and 
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PERCENTAGE  OF  HEMOGLOBIN 

a  number  of  other  devitalizing 
diseases  and  conditions  play 
their  parts  in  impoverishing 
the  blood. 

Increase  in  Hemotf  obin 
Following  Treatment.  From 
a  number  of  countries,  distinct 
gains  in  hemoglobin  have  been 
reported  among  groups  of  in- 
fected persons  after  treatment 
for  hookworm  disease.  In 
Porto  Rico,  the  average  hemo- 
globin as  estimated  for  the 
total  population  over  a  large 
area  where  the  test  was  made, 
was  raised  from  43  in  1904  to  72 
in  1914;  in  Dutch  Guiana  the 
average  hemoglobin  in  a  group 
of  infected  persons  was  71 
before  treatment  and  90  six 
months  or  more  afterwards;  pig.  17.— Reduction  in  hembglobin 
in  five  towns  of  Nicaragua  the  associated  with  hookworm  disease, 
hemoglobin  index  of  infected  Total  of  142,881  persons  examined  to 
persons  rose  from  61  to  74  as  date 
a  result  of  treatment;  in  two 

areas  of  Panama  from  59  to  68;  and  among  a  small  group  in  Chieng- 
mai  province,  Siam,  from  65.5  to  77.5. 

During  1917  and  1918  the  director  of  the  work  in  Costa  Rica  had 
opportunity  to  test  the  blood  of  40,402  infected  persons  before  treat- 
ment for  hoolcworm  disease,  and  of  13,489  of  the  same  persons  (33 
per  cent)  six  months  or  more  after  they  had  been  treated.*  The 
examinations  before  treatment  showed  an  average  hemoglobin  of 
64.6  per  cent;  those  after  treatment,  of  76.8  per  cent.  In  different 
cantons  of  this  country  the  gain  ranged  from  as  low  as  3.0  per  cent 
in  San  Marcos  to  as  high  as  25.0  in  Alvarado. 

That  the  hemoglobin  index  continues  to  rise  for  a  considerable 
period  following  the  close  of  regular  campaign  measures  is  suggested 
by  observations  made  on  the  estate  of  Rodeo,  in  the  canton  of  Mora, 
Costa  Rica.  On  this  estate  the  average  hemoglobin  index  of  persons 
just  cured  was  63.3.  In  a  re-survey  conducted  two  years  later,  it 
was  76.8  among  the  persons  remaining  uninfected. 

Gain  in  Body  Weight  by  Siamese  Soldiers.  It  is  customary  for 
striking  gains  in  body  weight  to  follow  treatment  for  hookworm  dis- 
ease.    Such  improvement  in  individuals  has  often  been  noted,  and 

>  It  would,  of  coune.  be  preferable  to  confine  the  comt>arison  before  and  after 
treatment  to  the  tame  number  of  persons.  However,  linoe  the  cases  examined  after 
treatment  were  taken  at  random  and  large  numbers  were  involved,  the  figures  are 
(loubtless  sufficiently  accurate  for  practical  purpows. 
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Urge  numbers  of  separate  instances  could  be  cited  of  remarkable 
increases  in  weight  within  short  periods  of  time.  During  1918, 
Hlnang  Boriracksha,  of  the  Siamese  Army  Medical  Service,  made 
obsenrations  on  ninety-nine  soldiers  of  the  Siamese  Army.  All  of 
these  men  had  hookworm  disease.  Sixty-nine  of  them  were  treated 
once  with  fifty  grains  of  thymol.  The  other  thirty  were  given  no 
treatment  whatever.  The  treated  men  gained  an  average  of  10.6 
pounds  in  weight  over  a  period  of  one  year,  while  the  untreated  gained 
daring  the  same  period  an  average  of  only  1.1  pounds. 

Hookworm  a8  a  Predispoaing  Factor  to  Other  Diseases. 

The  1918  influenza  epidemic  in  Ceylon  showed  that  on  all  the  estates 
embraced  within  the  Maskeliya  area,  with  a  total  laboring  population 
of  17,838,  the  death  rate  from  influenza  and  its  sequelae  was  twice  as 
high  among  persons  who  had 
not  been  treated  for  hook- 
worm disesse  as  among  those 
who  had.  The  deaths  num- 
bered 111,  or  7.5  per  thousand, 
among  14,659  persons  who  had 
been  treated  for  hookworm 
infection  before  being  attacked 
by  influenza,  as  compared 
with  43,  or  13.8  per  thou- 
sand, among  3,253  persons  who 
had  not  been  treated  for 
hookworm.  Similarly,  Major 
Kofoid,  of  the  United  States 
Army  Medical  Service,  reports 
that  the  hospital  statistics  and 
sickness  records  of  24,000  men 
at  Camp  Bowie  during  the 
period  from  October,  1917,  to 
May,  1918,  indicated  that  the 
resistance  to  disease  was  lowest 
and  the  mortality  rates  were 
highest  among  the  organiza- 
tions in  which  hookworm  dis- 
ease was  most  prevalent. 

Reduction  of  Morbidity  Following  Hoolcworm  Campaigns. 

That  improved  health  follows  treatment  for  hookworm  disease  is 
illustrated  by  the  following  instances: 

a.  Decrease  in  admissions  to  estate  and  asylum  hospitals  in  Trinidad, 
On  one  estate  in  Trinidad,  as  well  as  at  the  Orphanage  and  Industrial 
School  located  at  Tunapuna  in  that  colony,  sanitary  reform  and  the 
treatment  of  infected  persons  reduced  by  two-thirds  the  number  of 

>Tbe  ficoret  Indicate  the  difference  between  the  hemoglobin  index  of  infected  per- 
sona bcfoR  traatincnt  and  their  index  after  treatment. 
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Fig.  18. — Increase  in  hemoglobin 
following  treatment  for  hookworm 
disease.^    All  countries 
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paticatt  admitted  to  hosphaL  Tke  irork  ib  tke  Orpkaaage  mia 
completed  in  April  ol  1916l  During  tke  lact  two  momxht  ci  tbe  jremr, 
only  three  patients  were  admitted  to  tke  hospital,  as  compared  with  a 
monthly  aTerage  oi  tonj  admissaoos  for  the  prerioos  foor  years.  la 
snother  institotion  in  the  same  coloay,  the  Boys*  Reformatory^  the 
regular  bookworm  control  measarcs  were  completed  in  March,  191S. 
Sixty  or  serenty  ulcers  had  to  be  dressed  duly  before  the  boys  were 
treated  for  bookworm  disease,  as  compared  with  seventeen  after 
they  were  treated.  Of  the  latter  number,  only  three  were  serious 
enough  to  require  much  attention. 

b.  Diminish^  sickness  ta  anas  of  Briiisk  Gftiama.  From  the 
Peter's  Hall  and  Bdle  Vue  districu  of  British  Guiana,  where  opera- 
tions  against  hookworm  disease  were  in  progress  during  1914  and 

1915,  the  number  of  patients  admitted  to  the  public  hospital  at 
Georgetown  during  1916  was  31.5  per  cent  lower  than  during  1914. 
In  contrast  with  this,  the  reduction  for  rural  districu  in  which  meas- 
ures against  hookworm  disease  were  not  carried  out,  was  only  6.5 
percent. 

On  one  estate  in  this  colony  the  amount  of  sickness  had  increased 
to  such  an  extent  that  before  the  laborers  were  treated  for  hookworm 
'  disease  an  addition  to  the  estate  hospital  was  planned.  As  a  result 
of  the  hookworm  campaign  which  intervened  between  the  planning 
of  the  addition  and  its  erection,  the  addition  was  found  unnecessary. 
So  great  was  the  reduction  in  the  sickness  after  hookworm  disease 
had  been  treated*  that  even  the  ori^nal  quarters  were  seldom  illed 
to  capacity. 

c.  Lowered  record  of  sickness  caUs  on  Ceylon  estates.  On  seven 
estates  of  Ceylon  there  was  a  decrease  of  1,132  richness  calls,  or  44 
per  cent,  for  four  months  of  1917,  following  treatment  of  the  laborers 
for  hookworm  disease,  as  compared  with  the  same  four  months  of 

1916,  before  the  laborers  had  been  treated  for  the  disease.  The 
largest  reduction  occurred  in  the  calls  for  second  and  third  treat- 
ments, indicating  that  the  improvement  in  health  effected  by  treat- 
ment for  hookworm  disease  resulted  in  the  patients  being  more 
readily  cured  of  all  their  maladies.  The  decrease  in  bowel  com- 
plainu  and  in  malarial  fevers  among  the  coolies  on  these  esutes  was 
especially  marked. 

In  another  area  the  District  Medical  Officer  reported  that  only 
2,604  patients  were  admitted  to  hospital  in  1918,  after  treatment  for 
hookworm  disease  had  been  carried  out  in  his  locality,  as  compared 
with  3,694  in  1916,  before  systematic  work  against  the  disease  had 
been  begun.  This  represents  a  reduction  of  27  per  cent  in  the  num- 
ber of  hospital  admissions. 

d.  Lessening  of  sickness  absenteeism  on  Indian  tea  estates.  The 
investigation  conducted  by  Lieut.-Col.  Qayton  Lane  in  the  Darjeel- 
ing  district  in  India  showed  that  treatment  resulted  in  noticeable 
improvement  in  the  health  and  efficiency  of  labor.  One  manager 
wrote  Dr.  Lane  that  during  the  three  months  preceding  the  campaign 
against  hookworm  disease,  at  least  forty-five  men  were  continuously 
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Fig.  19. — ^Javanese  se- 
verely infected  with  hook- 
worm disease.  Before 
treatment.  Emaciated, 
weak.  Unable  to  work 
for  twelve  years.  Hemo- 
globin, 13  per  cent 


Fig.  20. — Same  patient 
one  year  later,  after  treat- 
ment. Expelled  1,139 
hookworms.  Now  em- 
ployed in  rice  fields. 
Hemoglobin,  60  per  cent 
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at>teat  from  work  because  of  sickness.  During  the  same  three 
montlis  of  the  following  year,  after  the  hookworm  campaign,  only 
twenty-six  men  were  laid  off  for  this  reason, — a  reduction  of  42  per 
cent.  Another  manager  reported  that  previous  to  the  time  treat- 
BMnt  was  given  his  laborers,  between  150  and  200  of  them  were 
absent  from  work  daily  during  the  rainy  season.  In  1918,  after 
treatment  had  been  administered,  the  number  daily  absent  from 
work  during  the  rains  never  exceeded  sixty,  and  usually  was  con- 
siderably less  than  this  figure. 

Effect  of  the  Dieeaae  on  the  Birth  Rate.  It  is  probable  that 
hookworm  disease  has  a  deterrent  effect  upon  the  birth  rate.  Not 
only  do  the  sterility  and  impotence  commonly  caused  by  the  infection 
reduce  the  frequency  of  conception,  but  the  effects  of  the  disease, 
falling  most  heavily  on  women  of  child-bearing  age,  cause  a  large 
proportion  of  the  pregnancies  that  do  occur  to  terminate  in  abor- 
tions or  miscarriages.  Wherever  treatment  is  carried  out  over 
large  areas,  the  birth  rate  is  stimulated  in  marked  degree.  Many 
women  become  pregnant  who  have  not  borne  children  for  years. 
The  regularity  of  menstruation  is  restored,  sterility  reduced,  the 
number  of  pregnancies  correspondingly  increased,  and  the  propor- 
tion of  unfavorable  terminations  reduced.  This  is  a  fact  of  vital 
economic  significance  in  view  of  the  present  shortage  of  man-power 
throaghout  the  world. 


MENTAL  RETARDATION 

During  1918  the  Ministers  of  Public  Instruction  in  Nicaragua  and 
Salvador  issued  decrees  calling  for  the  examination  of  all  school 
children  for  hookworm  disease  and  for  the  treatment  and  cure  of 
those  infected;  and  the  Prefect  of  the  Federal  District  of  Brazil, 
similarly,  ordered  the  examination  and  treatment  of  the  pupils  in  the 
public  schools  of  the  dty  of  Rio  de  Janeiro.  These  acts  were  prompted 
by  recognition  of  the  fact  that  aside  from  its  baneful  influence  in 
retarding  physical  development,  hookworm  disease  causes  a  further 
loss  to  the  state  by  impairing  the  intellectual  character  and  capacity 
of  iu  citizenships 

OomparmtlTe  SdH^anhip  Grading  of  Infected  and  Non- 
Infected.  Lists  of  the  children  found  infected  usually  correspond 
with  those  of  the  dullest  pupils  in  their  grades.  In  one  women's 
college  in  the  Southern  States,  for  example,  the  average  standing  of 
fifty-six  students  found  infected  was  78  per  cent,  whereas  fifty-six 
students  found  free  of  infection  averaged  89  per  cent.  In  another 
instance,  twenty-five  infected  boys  in  a  Southern  academy  averaged 
64  per  cent  in  their  studies,  as  compared  with  the  percentage  of  86 
maintained  by  the  same  number  of  non-infected  boys.  Here  the 
retardation  was  approximately  25  per  cent.    Teachers  everywhere 
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are  practically  unanimous  in  reporting  that  treatment  of  the  infected 
pupils  results  not  only  in  marked  gains  in  weight  and  physical  appear- 
ance, but  in  decided  improvement  in  zeal  and  intelligence  as  well* 

Mental  Retardation  from  Hookworm  Diaeaae  In  U.  S.  Army. 

Major  Kofoid  reports,  on  the  basis  of  his  experience  with  hookworm 
disease  among  troops  in  the  Southern  Department  of  the  United 
States  Army,  that  when  the  findings  of  the  hookworm  survey  were 
compared  with  those  of  the  psychological  board  in  the  case  of  10,000 
men  at  Camp  Travis,  Texas,  the  mentality  of  white  men  with  hook- 
worm disease  was  found  to  be  about  33  per  cent  below  the  mentality 
of  those  without  it. 

Study  of  Mentality  of  Infected  Children  In  Queensland. 

During  1918  a  thorough  investigation  was  made  of  the  mental  retarda- 
tion due  to  hookworm  infection  among  the  school  children  of  Queens- 
land, Australia.  The  study  was  made  possible  by  the  Queensland 
Department  of  Public  Instruction,  which  provided  a  school  nurse 
for  six  months  and  all  necessary  facilities  for  carrying  out  the  work. 
Three  hundred  forty  children  between  the  ages  of  six  and  fourteen 
years  were  selected  for  mental  testing.  As  far  as  possible,  e£fort  was 
made  to  obtain  a  fair  representation  of  the  5,000  or  more  school  chil- 
dren residing  within  the  areas  visited,  both  as  to  strata  of  society  and 
the  sections  of  town  or  country  from  which  they  came.  The  children 
selected  fell  naturally  into  one  of  three  groups,  according  as  micro- 
scopic examination  of  the  fecal  specimens  which  they  submitted 
showed  that  they  were  not  infected,  only  lightly  infected,  or  heavily 
infected  with  hookworm  disease. 
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Fiff.  22.— Comparative  mental  retardation,  in  months.  Hookworm 
free,  light  hookworm  infections,  and  heavy  hookworm  infections.  Three 
hundred  forty  school  children  of  Queensland,  Australia.    1918 
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Fig.  23. — Results  of  Binet-Simon  mental  tests  by  age  groups.    Three 
hundred  forty  school  children.    Queensland,  Australia.    1918 

Measures  of  Mentality  Bmployed  in  Queensland  Study. 

The  method  of  selection  on  the  basis  of  stool  examinations  kept  a 
constant  factor  of  other  causes  of  retardation,  such  as  hereditary 
mental  defecu,  syphilis  transmitted  from  parents,  parenul  alcohol- 
bm,  tonsils  and  adenoids,  and  so  forth.  The  tests  "were  applied  by 
the  nurse,  without  knowledge  as  to  what  result  the  microscopic 
examination  of  the  child's  feces  had  yielded.  Goddard's  revision  of 
the  Binet-Simon  tests,  the  Porteus  mazes,  and  a  special  modified  dot- 
counting  test  were  employed  in  gauging  the  mentality  of  the  children. 
In  using  the  Binet-Simon  tests,  special  adjustments  were  made  to 
sdapt  them  to  Australian  children.  From  thirty-five  to  forty 
minutes  were  taken  for  applying  the  tests  to  each  child. 

Finding  of  Queensland  Mental  Retardation  Study.  Figs. 
22  and  23  exhibit  graphically  the  principal  facts  disclosed  by  the 
survey.  Lightly  infected  cases  had,  on  the  average,  a  retardation  of 
9.3  months  in  their  mental  development  as  measured  by  the  Binet- 
Simon  tests,  and  of  4.9  months  as  measured  by  the  Porteus;  while 
heavily  infected  cases  were  retarded  23.4  months  as  measured  by 
Binet  and  16.6  months  as  measured  by  Porteus.  The  longer  the 
infection  had  persisted  in  the  child,  the  greater  was  the  retardation 
found  to  be.  Thus,  in  infected  children  eight  years  old  the  retarda- 
tion was  only  6.6  months,  while  in  those  eleven  years  old  it  was  19.0 
months  and  in  those  fourteen  years  old,  25.9  months.  In  extreme 
cases  accompanied  by  the  most  severe  types  of  individual  infection, 
a  retardation  of  as  much  as  five  years  was  recorded. 
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Work  for  tW  rcficf  aad  ooacrol  of  kookworm  disease,  to  be  of  the 
greatest  TahM,  aivst  be  oo«d«cted  ia  tudk  aanner  that  its  benefits 
may  aot  oaty  reack  tke  more  adraaced  aad  prosperous  peoples,  bat 
abo  eztewi  to  tke  maaj  biISobs  oI  priautiTe  folk  who  inhabit  the 
more  remote  and  inaccessible  regioos  ol  the  earth.  This  means  that 
ield  actiTities  mnst  often  be  carried  o«t  nnder  conditions  far  from 
ideaL  In  all  of  tke  «ork  tke  aim  kas  been  to  ackiere  accaracj  and 
simplkitT.  If  tke  latter  rcqmrement  is  to  be  met,  the  apparatns  and 
equipment  cannot  be  elaborate,  nor  skonld  catensiTe  prdiminary 
traininf  on  tke  pan  ol  tke  examiners  be  necessary.  At  all  times  the 
cost  of  tke  vork  mnst  be  kept  vhhin  tke  means  of  tke  masses. 

MtUinii  «f  DlntBMiat  tlw  iBftirH—  Tke  ^sease  may  be 
diajtnoeej  br  admia^terinf  a  ircrmifnge  and  searcking  the  stools 
(m-  hookworms^  or  tke  Termifnge  may  be  omitted  and  specimens  of 
ftcta  may  be  mkrMcopecallT  examined  lor  era.  It  kaa  been  ens* 
tomarr  to  revv  almost  enti^x^T  npcm  scrcral  Tariatioos  of  tke  latter 
method.  There  are  a^so  rarx^n  autnre  methods  for  demoiistrating 
tke  iafrctk^.  i^t  these  are  hardlr  practkabie  for  eztensrre  nse  in 
tke  Md. 


mkrosicv^r^k  exa»i^aatx>a  c^f  t^  feces  »  the  basb  for  demonstrating 
tke  di*ca«e^  exmr  persons  :5  aa  ':*fccted  area  who  desires  to  know 
wh^tV^-r  V  has  isx^k«w?a  i.»ea9e  is  inT^tcd  to  snbmit  a  specimen  of 
hU  ttcf*  K.V  exanuaatx^a.  For  t^,*  purpose  small  tin  boxes  abont  one 
inch  in  ^asr^trr.  vtth  tke  >i  o^  each  peoyuli  marked  for  identifi- 
catks^  are  sup;s<e>i.  Ftctt  e^ort  »  made  to  insnre  carcfnl  and 
avv«7ale  iia$«KNS4t  c^  tke  spec^mca^  sitbsutced.  In  enck  conntry 
tW  eaamiaer*  art  nati^^  tvcag  men  who  kave  keen  especially  aelectnd 
K>f  iWctr  re^^aV.'  it  a»i  :atcr  trained  in  tke  ^ettction  of  ovn.  Tke 
spevSme^  K^^ .^4  ^he^at^x^  Vr  oee  saan  a:e  in  I'most  afl  cnses  rrmm 
in«4  bx  vVke  w  t«v  vHbterv  aoi  hc*i  fTsw'mn  ate  nsnaBy  employed 
ts^  natv^  vMw  the  wv>ci  aa>i  sa>craa;:>i  the  nocsmcy  of  tke  lesnha. 

MlCftO^XinC  DtVCNOStS  WITH  HdUN  SMBAR 

I  *ui  t^n*  i>^  .s*.»  *»^r  »*tho4  c<  m»:?c«cof»c  cxnminatkm 
nas  ^fc**>i  *  >-vN»x  exs;.,.  xr  x       T>  *  cvtts^n  o«  the  caxefcl  search  of 

n^f*  ^xt  \>?<s ,  sN*  X Vt  rr  ^xr  *  So  *,  >7r  ;t«4  -       TV  paw  sSdcs  o« 
nhi>i  iV*  »ji>^4.*  4^  tx**  »<>i  «r<«s^re  *c<  km  than  o«e  by 
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inches.  The  disadvantage  of  this  method  lies  in  the  fact  that  it 
requires  more  time  for  thorough  examination  than  can  be  devoted 
to  each  specimen.  Furthermore,  the  specimens  themselves  are  too 
small  to  yield  entirely  trustworthy  results.  Nevertheless  the  method 
it  fairly  satisfactory  when  large  or  moderate  numbers  of  the  para- 
sites are  harbored. 

DIAGNOSIS  WITH  THE  AID  OF  THE  CENTRIFUGE 

When  only  a  few  worms  are  in  the  intestines,  the  number  of 
eggs  in  the  feces  is,  of  course,  correspondingly  reduced.  It  then 
becomes  necessary  to  employ  a  ready  means  of  concentrating  the 
eggs,  not  merely  to  facilitate 
the  search  but  also  to  assure  a 
greater  degree  of  accuracy  in 
the  findings.  In  recent  years 
a  multiple-tube  hand  centri- 
fuge, which  goes  far  toward 
meeting  these  needs,  has  come 
into  general  use.  When  this 
machine  is  employed,  two  c^ 
three  slides  from  each  specimen 
are  first  examined  by  the  or- 
dinary plain  smear  method. 
Those  specimens  which  seem 
to  be  negative  by  this  process 
are  set  aside  and  centrifuged 
in  groups  of  twenty;  and  from 
the  concentrated  sediment 
thus  obtained,  two  or  three 
slides  are  usually  prepared  from 
each  specimen  for  further  ex- 
amination with  the  microscope. 
Experiments  have  shown  that 
the  number  of  specimens 
found  positive  is  about  twenty 
per  cent  higher  when  the  cen- 
trifuge is  used  than  when  the 
ordinary  plain  smear  method 
alone  is  relied  upon  for 
diagnosis. 


Fi^.  24. — Special  type  of  hand 
centnfuge  used  in  examining  speci- 
mens. 

(Top)   Stewart  panhead,  with  tpedinen 

tubes  in  position 
(Bottom)    Shaft,    ahowing    manner     of 

clamping  to  Uble 


Accimcy  of  Centrifuge  Method.  The  accuracy  of  the  centri- 
foge  method,  like  that  of  the  plain  smear  method,  depends  primarily 
upon  a  fecal  sample  that  is  too  small  to  yield  entirely  trust^morthy 
results.  The  Board's  Uncinariasis  Commission  to  the  Orient  found, 
in  the  Federated  Malay  States  and  in  Fiji,  that  when  the  same 
groups  of  persons  were  examined  first  by  the  centrifuge  method  and 
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later  by  administering  a  vermifuge  and  straining  the  stools  for  wormSy 
the  microscope  showed  only  from  75  to  85  per  cent  of  the  persons 
examined  to  be  infected,  while  diagnosis  by  vermifuge  revealed  from 
97  to  100  per  cent.  It  seems  well  within  conservative  bounds  to 
estimate  that  in  examinations  both  before  and  after  treatment, 
diagnosis  by  microscopic  examination,  aided  by  the  centrifuge, 
yields  evidence  of  infection  varying  from  4  to  25  per  cent  less  than 
actually  exists.  In  support  of  this  statement  the  evidence  alForded 
by  experiments  made  in  Brazil  during  1918  may  be  cited. 

Summary  of  Experiments  in   Brazil  during   1918.    One 

hundred  two  among  the  total  of  280  test  cases  treated  in  Brazil 
during  1918  were  reported  negative  on  original  microscopic  exam- 
ination, giving  a  percentage  of  infection  of  63.9.  All  102  of  the 
negative  cases* were  later  treated  and  fifty-six  of  them  expelled 
worms,  thus  indicating  that  the  actual  rate  of  infection  was  not  less 
than  83.6.  All  of  the  original  examinations  were  made  by  trained 
microscopists  with  the  aid  of  the  centrifuge,  yet  the  result  shows  a 
difference  of  19.7  per  cent  in  favor  of  diagnosis  by  vermifuge.  The 
fifty-six  cases  incorrectly  diagnosed  yielded  716  worms,  or  thirteen 
per  infected  case.  One  of  the  cases  declared  negative  on  microscopic 
examination  expelled  as  many  as  115  worms. 


GLYCERINE-SALT  PROCESS  OF  EXAMINATION 

It  seems  that  infections  which  escape  detection  by  the  combined 
plain  smear  and  centrifuge  methods  represent  cases  which  harbor 
comparatively  few  worms.  Nevertheless  it  is  of  considerable  im- 
portance that  these  mild  infections  should  be  correctly  diagnosed. 

Two  special  techniques  of  examination  have  lately  been  developed 
to  meet  this  need:  the  glycerine-salt  and  the  brine  flotation-loop 
methods.  Both  make  use  of  specific  gravity  as  an  aid  in  correct 
diagnosis.  The  former  was  developed  by  Dr.  M.  A.  Barber  in  his 
work  in  the  Federated  Malay  States  and  was  used  by  the  medical 
officer  in  charge  of  the  work  in  Siam  in  examining  31,298  specimens 
in  that  country  up  to  December  31,  1918.  The  results  obtained 
from  its  use  are  reported  to  be  extremely  satisfactory. 

Process  of  Examining  by  Glycerine-Salt  Method.  In  using 
the  glycerine-salt  technique,  a  diluting  fluid  composed  of  equal  parts 
of  a  saturated  solution  of  magnesium  sulphate  and  glycerine  is  pre- 
pared. This  fluid  is  dropped  from  a  large  dropping-bottle  into  the 
small  tin  box  which  contains  the  specimen.  The  fecal  mass  is 
thoroughly  stirred  and  broken  up  with  a  toothpick,  which  releases 
the  ova  and  causes  them  to  rise  to  the  surface.  The  upper  part  of 
the  fluid  in  each  container  is  poured  upon  a  two-by-three-inch  glass 
microscope  slide  which  has  been  rimmed  with  paraffin  or  grease,  and 
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the  surface  of  the  slide  is  searched  for  eggs.  The  entire  contents  of  a 
container  may  be  examined  by  preparing  three  or  four  of  these 
slides.  The  process  regularly  followed  is  to  examine  two  slides 
before  and  two  after  centrifuging  the  specimen.  The  glycerine-salt 
diluting  fluid  is  used  in  preparing  all  four  of  the  slides,  including  those 
made  before  as  well  as  after  centrifuging. 

Advantages  of  the  Glycerine-Salt  Method.  The  number  of 
OTa  brought  upon  the  slide  by  the  glycerine-salt  method  is  so  greatly 
increased  that  the  eggs  may  be  much  more  easily  found  than  when 
the  plain  smear  method  is  used.  This  reduces  the  number  of  speci- 
mens that  have  to  be  run  through  the  more  time-consuming  process 
of  centrifuging  and  results  in  a  great  saving  of  time.  This  is  an 
especially  important  consideration  in  regions  like  Siam,  where  the 
individual  infection  is  so  mild  that  when  the  plain  smear  method  is 
used  it  is  often  necessary  to  prepare  from  ten  to  twelve  slides  from  a 
single  specimen  and  to  spend  from  twenty  to  thirty  minutes  in  order 
to  make  a  diagnosis. 

Comparative  Accuracy  of  Plain  Smear  and  Glycerine-Salt 
Methods.  Forty-five  test  specimens  were  examined  personally  by 
the  director  of  the  work  in  Siam,  using  first  the  plain  smear  and  then 
the  ^ycerine-salt  method.  Two  slides  from  each  specimen  were 
examined  by  both  methods;  in  neither  case  was  the  centrifuge  used 
at  an  aid.  The  percentage  of  persons  found  infected  in  examinations 
by  the  plain  smear  method  was  23.3  on  the  first  and  12.2  on  the 
•eeond  slide,  or  35.5  for  the  two  slides  combined.  By  the  glycerine- 
aalt  method  it  was  84.4  on  the  first  and  2.2  on  the  second,  or  86.6  for 
both  slides.  With  the  plain  slide  technique  a  total  of  thirty-six  ova 
were  found  on  all  ninety  of  the  slides  examined;  with  the  glycerine- 
talt  technique,  a  total  of  4  48. 

A  later  series  of  forty-three  specimens  was  examined  by  the  two 
mcthoda»  but  a  second  slide  was  prepared  only  when  the  first  proved 
negative  and  no  record  was  kept  of  the  number  of  eggs  discovered. 
la  this  series  the  percentage  found  positive  by  the  plain  slide  method 
was  37.2,  at  compared  with  67.4  by  the  glycerine-salt  method.  For 
both  series,  embracing  eighty-eight  specimens  in  all,  the  percentage  of 
positive  findings  by  the  two  methods  was  27.5  and  77.2,  respectively. 

Accuracy  of  the  Plain  Slide,  Centrifuge,  and  Glycerine-Salt 
Methods  Gon^mred.  Twenty-seven  of  the  eighty-eight  specimens 
jatt  mentioned  were  examined  in  rotation  by  the  plain  slide,  centri- 
fuge, and  glycerine-salt  methods.  In  this  series,  record  of  the  num- 
ber of  ova  discovered  was  omitted  and  a  second  slide  was  not  pre- 
pared if  the  first  proved  positive.  The  results  showed  that  the 
glycerine-salt  was  the  most  accurate  of  the  three  methods.  The 
findings  were  as  follows:  40.7  per  cent  positive  by  the  plain  slide, 
55 J  by  the  centrifuge,  and  70.2  by  the  glycerine-salt  method. 


Digitized  by 


Google 


. '  lONAL  HEALTH  BOARD 


0.\-LOOP  METHOD  OF  EXAlOK/OVm 


^   vofoid  and  Barber  developed  a  tpecnl ' 

orine  flotation-loop  method,"  and  caiplaTed 

vvk.worm  disease  the  soldiers  in  the  Scjuthcra 

utcil  States  Army .^    This  method  is  m  part  an 

.    oucc  with  the  glycerine-salt  method  jnst  de- 

^  :  expect  may  be  accepted  as  an  improveBicnt 

, .«..     In  the  army  medical  work  it  was  used  by 

.  c  .'XAininers  in  making  more  than  100,000  rramina- 

.oaJitioQs,  and  was  found  to  be  rapid,  effickst, 

.    -a^>ccially  valuable  in  diagnosing  light  infectioos^ 

V    v>t    Kiaminatkm   with    Brine   Flotatkm-Loap 

'  'K   Diocc&s  followed  in  making  examinations  by  tbia 

..\  a  large  fecal  sample  thoroughly  in  concentrated 

111  paper  conuiner  of  from  SO  to  75  mils  (two  to  three 

'  V .     The  coarse  float  is  forced  below  the  surface  by 

«     '  .K  oi  No.  9  steel  wool  and  the  container  is  allowed  to 

...   for  the  ova  to  ascend.    The  surface  film  is  tbca 

.«  '  .1  ^irc  loops  one-half  inch  in  diameter  and  examined  ott 

>.  .1  A  cover  glass.     The  ova  of  hookworm  and  of  other 

ttc>4tcd  up  by  the  brine  into  the  surface  layer  of  the 

.  Jiiioitlon  or  noticeable  change  in  appearance. 

t  .tiic  of  Flotation-Loop  Process.  The  great  advantage 
.kJ  is  believed  to  lie  in  its  easy  utilization  of  large  samples. 
^  IK']*  of  sufficient  size,  receptacles  for  mixing  the  entire 
iH'  employed.  This  eliminates  the  element  of  random 
\..  t>t  In  so  far  as  this  may  be  due  to  irregular  egg-laying 
i,K  K  worms  or  to  an  unequal  discharge  of  eggs  in  successive 

'  I  <>kiuie«  also  a  sufficient  number  of  ova  to  make  detection 

,  'tt^hi  infections  which  may  be  overlooked  by  other  meth- 

mailer  samples.     It  is  for  this  reason  a  more  accurate 

ttu^iu^is.     In  addition,  it  is  reported  to  be  about  50  per 

,    ^,  Ivl  than  the  centrifuge  method. 

.u\  \4  Flotation*Loop  Process.    The  accuracy  of  this 

:  ,  /uvU  on  a  number  of  variables,  including  the  size  and 

.    it  I  he  specimen,  the  thoroughness  of  stirring,  the  amount 

sx  .^  uicdk  the  care  in  looping,  the  opacity  of  the  fluid,  and 

tut  iKoroughness  of  the  search  made  of  the  materia!  on 

Kt^ht  lots  of  fifty  specimens  each,  which  had  been  exam- 

Avu*"  let  aside  and  subsequently  re-examined  for  the  pur- 

.  .V  iAtuing  what  proportion  of  light  infections  had  escaped 

IKf  specimens  were  all  from  companies  of  soldiers  in 

.^^  ^wuWm*.  ••«  anSde  entitled  "Rutid  Method  for  Detectioa  of  Ovm 
.'  (V.^tM  In  Human  Stools.**  by  Cbarlea  A.  Kofoid  and  Maxihall  A. 
K      J^  VumnTv^  Mcdkal  AModatioa.  vol.  71.  No.  10.  p.  1557. 
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which  there  was  light  and  therefore  presumably  easily-overlooked 
iDfection,  and  all  had  been  found  negative  on  the  first  examination. 
The  top  float  of  each  lot  of  fifty  cans  was  drawn  off  into  a  tall  cylin- 
dric  liter  graduate,  and  the  surface  film  of  this  column  examined. 
The  cant  had  stood,  after  stirring,  for  not  less  than  two  or  three  hours. 
In  order  to  avoid  entangling  any  ova  that  might  be  present,  no  brine 
from  thick  or  viscous  stools  was  used.  Only  one  specimen  among  all 
eight  lota,  or  one  in  four  hundred  negatives,  was  found  positive  on 
second  examination.  From  this  it  appears  that  the  number  of 
potitivea  escaping  detection  by  this  method  is  practically  negligible. 


IMPRACTICABILITY  OF  SCIENTIFICALLY  EXACT 
DIAGNOSIS 

When  a  person  is  declared  free  of  infection  on  microscopic  examina- 
tion, the  term  is  used  in  a  relative  sense  to  indicate  that  the  number 
of  wornu  in  the  intestines  is  so  low  that  no  ova  can  be  discovered  in 
the  fecea.  This  does  not  necessarily  mean  that  there  is  not  a  single 
hookworm  present.  Male  worms  may  still  be  harbored,  as  there  is 
no  possible  way  of  knowing  that  there  are  none  of  these  except  by 
administering  repeated  treatments  and  washing  the  stools  after 
each  treatment.  Nor  is  it  possible  to  say  that  not  a  single  female 
worm  inhabiu  the  intestinal  tract  unless  specimens  of  stool  are 
examined  every  day  for  many  days.  But  it  can  be  stated  definitely 
that  if  careful  examination  by  the  methods  in  use  fails  to  show  the 
presence  of  ova,  the  number  of  worms  remaining  is  very  small. 
If  patients  were  willing  to  submit  two  or  three  specimens  for  exami- 
nation, the  removal  of  every  parasite  could  be  more  definitely  predi- 
cated, but  this  would  entail  a  large  amount  of  additional  work  and 
present  many  difficulties  if  attempted  under  field  conditions. 
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BRINE  FLOTATION-LOOP  METHC- 

.     During  1918  Majors  Rofoid  and  Barb 
niquc  known  as  the  "brine  flotation-k 
it  in  examining  for  hookworm  disease 
Department  of  the  United  States  Army  = 
outgrowth  of  experience  with  the  g  . 
scribed,  and  in  this  respect  may  be 
over  that  technique.     In  the  army 
about  seventy-five  examiners  in  mak  . 
tions  under  field  conditions,  and  v. 
practicable,  and  especially  valuable 

Technique   of    Examination    - 
Method.     The  process  followed  ::. 
method  is  to  mix  a  large  fecal  s^- 
brine  in  a  paraffin  paper  containc. 
ounces)  capacity.     The  coarse  i\  :  • 
means  of  a  disk  of  No.  9  steel  \. 
stand  one  hour  for  the  ova  t- 
wiped  oflF  with  wire  loops  one-h-' ' 
a  slide  without  a  cover  glass. 
parasites  are  floated  up  by  tl- 
pool  without  distortion  or  noti 

Advantage  of  Flotation-!  - 

of  this  method  is  believed  to  '  ''^ 

With  containers  of  sutHcic 
stool  may  be  employed.     *        ^uiD 
sampling  except  in  so  far  a**" 
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-  principal  remedies  used  arc 

;,  thymol,  and  oil  of  cheno- 

■un-rol  was  tried  during  1918, 

reported  as  unsatisfactory.     Of 

yed,  thymol  and  oil  of  chenopo- 

-or  to  all  the  others  under  field 

recent  years  has   been  gaining 

kworm  disease. 

.  Not   FuUy   Understood.    It 

.^^„  the  market  a  number  of  varietiet 
by  the  female  worms  or  to  a^  " '  yiu  their  strength  and  toxicity.  The 
stools.  It  insures  also  a  iu^-^^^jii  «rc  especially  noticeable  in  the 
possible  in  light  infection i  ♦  ^'^  god  arc  exhibited  in  its  appearance, 
ods  using  smaller  sampii^- ""f^  jQd  volatility.  A  better  pharmaco- 
means  of  diagnosis.  In  m:f^' \^,\^g}j\t.  Thorough  investigation  of  the 
cent  mnr^  rar,;^  rKan  r*  '^  .^jjjch  thc  oil  is  distilled,  of  the  phar- 

.  c  oil,  a»^  0^  *^*  properties  after  distilla- 

",/i  uniform  and  standard  product  and  a 

■^ji     The  tcstt  should  also  include,  among 

'     ijicd  Investigation  of  the  eflFect  of  the 

/;:  on  adultt  and  children  of  different 

•cs  of  health.    Although  during  1918  scarcely 

'cfc  reported  by  the  United  States  army 

h!  Bojrd'i  work,  yet  it  is  believed  desirable 

.'  udoD,  that  in  giving  the  oil  to  children  the 

'Waller  than  I«  indicated  by  Young's  rule,  and 

vould  cxcrciie  careful  supervision  over  the 

^;i  iti  the  field. 
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STANDARD  TECHNIQUE  OF  THYMOL  ADMINISTRATION 

The  routine  dosage  of  thymol  recommended  by  Stiles,  Dock, 
Howard,  Bass,  and  others  of  wide  experience  in  the  treatment  of 
kookworm  disease,  is  the  one  most  commonly  employed  in  the 
countries  where  thymol  is  used.  It  is  based  upon  sixty  grains  as  the 
asaximum  for  an  adult,  preceded  and  followed  by  an  active  saline 
purgative.  Children  from  one  to  five  years  6f  age  receive  from  3  to 
5  grains  of  the  thymol;  those  from  six  to  ten,  from  10  to  15  grains; 
tad  those  from  deven  to  fifteen,  from  IS  to  30  grains.  Persons 
between  sixteen  and  twenty  years  of  age  receive  from  30  to  40 
grains;  those  between  twenty-one  and  fifty  years,  from  45  to  60 
grains;  and  those  more  than  fifty  years,  from  30  to  45  grains.  The 
dmg  is  administered  in  two  equally  divided  portions,  and  apparent 
(not  actual)  age  determines  the  dosage.  Competent  physicians 
aamine  all  patienu  who  are  to  take  the  drug,  prescribe  the 
proper  doaage  for  each,  and  supervise  the  important  phases  of 
the  treatment. 

Gooditioiis  Goreming  Administration  of  Thymol.  Food 
is  not  allowed  from  the  time  of  the  first  purgative  until  after  the 
inal  dote  of  salu  has  acted.  Inasmuch  as  alcohol  and  oils,  and 
gravy,  butter,  milk,  or  other  fatty  foods,  are  especially  dangerous, 
thej>atient  is  cautioned  against  taking  them  at  any  time  during  the 
period  of  treatment.  Under  field  conditions  it  is  also  necessary  to 
withhold  thymol  from  persons  sufiFering  from  acute  diseases  such  as 
malaria  in  the  febrile  stage  or  fevers  of  any  other  type;  those  having 
diroaic  dysentery  or  diarrhea,  organic  cardiac  or  renal  disease,  pul- 
monary tuberculosis  beyond  the  incipient  stage,  or  general  anasarca; 
those  who  are  extremely  weak  or  feeble  from  old  age  or  from  other 
cause;  and  pregnant  women,  or  women  with  serious  hemorrhagic 
diseases  of  the  uterus.  Thymol  may  be  administered  to  persons 
suffering  from  any  of  these  diseases  only  when  the  circumstances  will 
permit  rigid  control  of  all  features  connected  with  the  treatment. 


USE  OP  GHENOPODIUM  AS  AN  ANTHELMINTIG 

Oil  of  chenopodium  is  now  used  more  extensively  than  thymol  in . 
sH  countries  with  which  the  Board  co-operates  except  Panama, 
British  Guiana,  Trinidad,  and  Saint  Luda.  Its  comparatively  low 
cost  and  the  relative  scarcity  of  thymol  brought  about  by  the  World 
War  have  doubtless  been  factors  in  some  measure  leading  to  iu  wide- 
spread use.  Following  the  reduction  in  dosage  recommended  by  the 
Board's  Uncinariasis  Commission  to  the  Orient,  the  drug  was  em- 
ployed in  administering  437,166  treatments  to  191,377  persons  dur^ 
tag  1918,  and  gave  exceptionally  favorable  resulu. 
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h.  Tests  on  keavUy  infected  farm  and  in  Ughdy  infected  vmage. 
Two  trials  were  made  in  Atibaia,  Brazil,  to  determine  the  efficacy 
of  the  standard  treatment  as  administered  under  field  conditions  by 
regular  campaign  dispensers.  In  the  first  test,  two  localities  were 
chosen:  a  severely  infected  farm  and  a  mildly  infected  village. 
Ten  persons  in  each  locality  were  selected  for  the  test.  All  received 
two  routine  treatments  of  chenopodium  from  the  dispensers.  Two 
weeks  after  they  had  taken  the  last  of  these  two  treatments,  they 
were  given  a  large  3  mils  test  dose  of  chenopodium.  In  the  farm 
group  there  still  remained  134  worms,  or  13  per  case,  after  the  first 
two  li  mils  treatments  had  acted;  in  the  city  group,  7,  or  .7  per  case. 
There  were  50  per  cent  of  relative  failures  among  the  farm  residents. 
The  number  of  worms  harbored  by  this  group  before  treatment  was 
undoubtedly  high,  however,  as  two  controls  on  the  same  farm  who, 
before  receiving  the  3  mils  dose,  had  been  treated  only  once  with 
li  mils,  expelled  as  a  result  of  the  second  treatment  an  average 
of  148  worms  apiece. 

c.  Experiments  on  typical  coffee  farm.  In  the  third  experiment 
fifty-six  persons  living  on  a  large,  typical  co£Fee  plantation  in  the 
State  of  Sao  Paulo,  Brazil,  who  had  already  been  treated  twice  in  the 
routine  way  by  campaign  dispensers,  were  given,  twelve  days  later, 
a  single  large  dose  of  chenopodium.  These  cases  were  found  to 
harbor,  on  the  average,  5.8  worms  per  case  after  they  had  taken  the 
first  two  treatments,  while  four  control  cases  treated  for  the  first 
time  averaged  176  worms  per  case.  In  41  per  cent  of  the  cases  every 
worm  was  expelled  by  the  first  two  treatments;  in  21  per  cent  there 
was  relative  failure  of  the  drug. 

Interval  Between  Treatment  with  Chenopodium  and 
Re-examination.  Chenopodium  has  a  distinctly  inhibitory  effect 
upon  the  egg-bearing  functions  of  the  female  hookworm.  A  series 
of  test  cases  conducted  during  1918  by  a  special  nurse  in  the  city 
hospital  of  Sao  Paulo  showed  that  after  treatment  with  chenopodium 
the  ova  disappeared  from  the  feces  and,  if  the  cases  were  not  cured, 
re-appeared  the  eighth  to  thirteenth  day.  This  confirmed  the 
findings  of  earlier  investigators.  All  who  have  studied  the  subject 
agree  that  re-examination  should  be  made  in  not  less  than  fourteen 
days  after  the  vermifuge  has  been  taken.  This  is  the  period  cus- 
tomarily allowed  in  the  countries  where  chenopodium  is  used. 

Need  of  Satisfactory  Purgative  for  Use  with  Oil  of  COieno- 
podium.  None  of  the  purgatives  which  have  been  employed  in 
connection  with  chenopodium  treatment  have  given  entirely  satis- 
factory results.  Of  those  which  have  been  tried,  magnesium  sul- 
phate is  the  one  which  has  been  reported  upon  most  favorably. 

Omission  of  Preliminary  Purge.  Better  results  are  apparently 
obtained  if  the  pre-treatment  purgative  is  given;  and  in  hospital 
practice,  where  the  patient  can  rest  and  is  under  constant  obsenra- 
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tion,  it  teemt  best  to  give  it.  But  when  it  is  given  in  field  work, 
many  of  the  patients,  after  it  has  acted,  become  weak  and  in  some 
instances  are  unfit  for  work  next  day,  with  the  result  that  they 
lodge  complaints  against  the  treatment.  The  original  experiments  of 
Darling,  Barber,  and  Hacker,  although  dealing  with  a  number  of 
cases  too  small  to  enable  trustworthy  conclusions  to  be  drawn  from 
them,  nevertheless  showed  that  when  this  purge  was  omitted  and  the 
other  factors  were  kept  the  same  as  in  routine  treatment,  two  stand- 
ard doses  of  1}  mils  of  chenopodium  cured  80  per  cent  of  the  cases 
and  removed  95  per  cent  of  the  total  worms.  This  suggested  that 
with  an  interval  of  twelve  hours  between  eating  and  the  adminis- 
tration of  the  vermifuge,  the  preliminary  purge  might  be  omitted. 


CHENOPODIUM-GROTON  OIL  TREATMENT  AS 
DEVELOPED  IN  CEYLON 

In  Ceylon  a  special  form  of  treatment  which  omits  the  preliminary 
purge,  has  been  developed  and  is  now  being  extensively  employed 
in  estate  and  village  work.  It  is  unquestionably  more  acceptable  to 
the  patients.  Some  of  its  best  features  are  that  smaller  doses  of 
salts  are  required  to  secure  effective  post-treatment  purgation,  there 
is  less  exhaustion,  the  after-effects — consisting  of  rheumatoid  pains, 
tinnitus,  etc. — are  much  less  in  evidence,  and  in  almost  all  cases  the 
patienu  are  able  to  work  the  following  day. 

Routliie    Administration    of    Chenopodium-Croton    Oil. 

When  this  method  is  employed,  a  light  meal  of  rice  gruel  is  allowed 
the  evening  before  treatment.  At  6: 00  o'clock  next  morning  a  small 
cup  of  konje  is  taken.  At  6: 30  a.m.  the  vermifuge  (a  mixture  of 
chenopodium  40  parts  and  croton  oil  1  part)  is  given  in  the  standard 
dosage  prescribed  for  chenopodium  (see  page  78),  graduated  accord- 
ing to  the  apparent  and  not  the  stated  age  of  each  person.  The  dose 
is  usually  given  in  two  equal  parts  with  an  interval  of  one  hour 
between.  Two  hours  after  the  whole  of  the  vermicide  has  been 
taken,  the  patient  receives  a  purgative  dose  of  magnesium  sulphate. 

Conditions  Governing  Qienopodium-Croton  Oil  Treatment. 

All  patients  are  kept  under  observation  by  the  dispenser  from  the 
time  of  giving  the  first  portion  of  the  vermicide  until  the  medical 
officer  in  charge  is  satisfied  that  the  post-treatment  purgative  has 
acted  freely.  Meanwhile,  the  patienu  are  allowed  to  rest  in  a  shel- 
tered place.  Temporary  sheltered  latrines  for  men  and  women  are 
provided  near  the  resting-place,  and  an  apothecary  or  dispenser  sees 
that  the  latrines  are  properly  used.  Before  the  patients  are  dis- 
charged, they  are  strongly  counselled  not  to  eat  raw  fruit  or  vege- 
tables for  a  day  or  two  after  treatment,  but  to  take  chiefly  rice  and 
ricegmel. 


Digitized  by 


Google 


S2  INXBRNATXC^CAL  HEALTH  BOARD 

VJDMlNlSTRATiON   OT  CHENOPODIUM    IN   UNDIVIDBD 

DOSES 

lu  AH  experiment  coiKiucted  hy  the  Undnariatis  Commitsioa  to  the 
vhiCiiL,  2  mils  of  chenopodittm  adminittered  in  two  equaQy  divided 

ou^a  cmoved  96.2  per  cent  of  the  wonns  harbored  by  eight  catet» 
^.u!c  the  ^ume  amount  of  the  drug  administered  in  a  single  massive 

iv'aw  .  xpclIeU  95.8  per  cent  of  the  worms  in  twenty-five  other  cases. 

I  iK  siiullailty  of  these  figures  suggested  that  it  was  probably  un- 

ic^oa^aiv  to  divide  the  dose.  Experiments  to  determine  this  point 
vvc.c   uaJc  by  the  directors  of  the  work  in  several  countries  during 

kxp«rU»ac«   In   SeycheOes   Islands   and   In   Ceylon.    The 

licJi^al  uificer  in  charge  of  the  work  in  the  Seychelles  Islands  admin- 

h^c.cJ  to  a  limited  number  of  cases  the  fuU  daily  dose  of  chenopo- 
..i.A.u  ut  o:00  a.m.»  without  preliminary  purgation,  but  the  results 
.>i>ca.its.J  were  not  so  good  as  when  the  regular  routine  of  chenopo- 
.ua.a    ti  cut  meat   was  followed.    In   Ceylon»  similarly,  the  entire 

I  iK  .i  :it.  o{  chcQopodium  in  one  dose  was  administered  experimentally 
.>.i  .1  It  amber  of  estates.    The  method  is  srill  under  trial,  but  the 

.'u^Lou  reporc  that  it  does  not  appear  suitable  for  use  where  there 
.!»  hvav)   iafectiott. 

KxfH^rienc^  tn  China.    The  director  in  China,  on  the  other 

ta  >  I,  has  made  extensive  use  of  a  single  2  mil  dose,  and  in  a  group 

.\)c;imcatal  cases  obtained  satisfactory  resulu,  the  percentage 

.  i  ^^  after  one  treatment  being  approximately  87.0.    The  ex- 

..c-  iu  that  country  indicates  that  chenopodium  in  this  dosage 

..!w:u  contraindicated.     Persons  with  active  tuberculosis,  moder- 

^vu.t  leuoQs,  and  acute  bronchitis  have  been  treated  and  have 

•    wt  <i.>  ill-effects.    It  should  be  pointed  out,  however,  that  all  the 

,.  >  Jcalt  with  are  male  adults  between  eighteen  and  fifty  years 

.  lit  J  that  the  doses  of  salts  used  are  larger  than  are  customarily 

«  'i./u.HiueU  in  other  countries. 


kkfrkCT  OF  PURGATIVE  ON  EFFICIENCY  OF 
REMEDY 

.  m^vlo  in  China  during  1918  suggest  that  the  role  played  by 

^,ivi\i^  U\  removing  the  worms  from  the  intestines,  and  the 

a    h    ^ij   chenopodium  on   hookworms,  considered  from  the 

.^  ^t  itundpoint,  are  two  extremely  important  phases  of 

^    a   ^hkvh  have  perhaps  not  been  sufficiently  investigated. 

i      i  'i«v^  (hat  the  percentage  of  living  worms  expelled  was 

.    .1  a  vKf  salts  acted  quickly.     This  meant  either  that  longer 
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CDBUct  with  chenopodium  kills  a  larger  percentage  of  worms,  or 
that  ta  many  cases  the  drug  temporarily  loosens  the  hold  of  the 
vorm  on  the  intestinal  wall  so  that  a  suong  purgative  may  expel 
many  living  worms.  A  series  of  observations  was  then  made  to 
ascertain  what  effect  an  increase  in  the  dose  of  magnesium  sulphate 
had  on  the  percentage  of  cures. 

Increased  Efficiency  of  Ghenopodium  with  Free  Purgation. 

The  amount  of  chenopodium  used  was  an  undivided  dose  of  2  mils. 
At  first  25  mils  (one  ounce)  of  magnesium  sulphate  was  administered 
the  evening  before  treatment,  and  50  mils  two  hours  after  the 
chenopodium  had  been  uken.  Of  395  infected  persons  treated 
by  tiiis  method,  286,  or  72.4  per  cent,  were  found  negative  after  one 
treatment.  The  resulu  were  so  good  that  the  amount  of  salts  was 
increased  to  50  mils  instead  of  25  on  the  evening  before  treatment, 
and  to  141  mils  (four  and  two-thirds  ounces)  instead  of  fifty  after  the 
tating  of  the  chenopodium.  The  salu  given  after  the  vermifuge 
were  divided  into  two  portions,  one-half  being  administered  at  the 
end  of  two  hours  and  the  other  half  at  the  end  of  four.  Of  620  per- 
sons treated  in  this  way,  499,  or  80.5  per  cent,  were  found  negative 
after  one  treatment.  With  the  increase  in  the  amount  of  salts  given, 
there  was  not  one  case  which  showed  any  symptoms  of  chenopodium 
abaorption.  There  were  nausea  and  vomiting  at  times,  but  there 
were  no  ill  effects  due  to  the  action  of  chenopodium. 


USE  OP  GHENOPODIUM   IN  TREATMENT  OF  AMEBIC 
DYSENTERY 

In  a  number  of  countries  oil  of  chenopodium  is  now  being  regularly 
employed  in  the  treatment  of  dysentery.  It  is  reported  to  remove 
encysted  ameba,  to  cause  the  disappearance  of  blood  and  mucus  from 
the  feoet,  and  to  give  prompt  relief  to  the  patient. 

Routine  Ghenopodium  Treatment  for  Relief  of  Dysentery. 

In  Siam  the  treatment  is  used  as  follows:  37  mils  (one  and  one-half 
oottoes)  of  magnesium  sulphate  are  first  given.  Two  hours  later  1  mil 
of  oil  of  chenopodium  follows.  One  hour  later  a  similar  dose  of  the 
oil  is  administered,  followed  in  another  hour  by  37  mils  (one  and  one- 
half  ounces)  of  castor  oil.  For  more  severe  cases  either  the  pre- 
Hminary  purgative  is  omitted  and  2  mils  of  chenopodium  in  37  mils 
of  castor  oil  are  given  in  a  single  dose,  or  1  mil  of  oil  of  chenopodium, 
cmnlsified  with  gum  acacia,  is  administered  by  way  of  the  rectum.  In 
the  latter  mode  of  treatment  the  anal  mucosa  is  protected  by  petrola- 
tsm  and  the  injections  are  terminated  with  50  mils  (two  ounces)  of 
an  inert  oiL  The  buttocks  are  elevated,  and  the  enema — the  first 
dose  of  which  does  not  exceed  200  mils  (eight  ounces)  for  an  adult — 
is  given  slowly. 
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MANNER  OP  DETERMINING  RELATIVE  EFFIGIENGY 
OF  DRUGS 

The  proportion  of  infected  persons  cured  by  two  treatments  does 
not  always  convey  an  adequate  idea  of  how  efficient  a  remedy  is. 
Two  treatments  of  a  powerful  vermicide  may  remove  from  a  large 
proportion  of  cases  all  but  two  or  three  per  cent  of  the  worms  they 
harbor,  and  still  fail  to  effect  the  complete  cure  of  any  considerable 
number  of  the  patients.  Thus,  in  a  series  of  experimental  cases, 
two  treatments  of  chenopodium,  each  consisting  of  1|  mils,  have 
expelled  more  than  95  per  cent  of  the  hookworms  harbored  and 
yet  cured  only  from  40  to  50  per  cent  of  the  cases.  To  effect  the 
complete  cure  of  all  infected  persons  required,  on  the  average,  four 
treatments  of  the  drug.  This  meant  that  the  additional  two  treat- 
ments were  used  to  expel  less  than  5  per  cent  of  the  worms  originally 
harbored. 

Efficiency  as  Estimated  by  Percentage  of  Wonns  Removed. 

For  judging  the  efficacy  of  a  drug  the  percentage  of  worms  expelled 
is  a  better  criterion  than  the  percentage  of  cures  obtained.  It  affords 
a  satisfactory  measure  of  efficiency  in  districu  where  there  is  mod- 
erate or  severe  infection  distributed  with  a  fair  degree  of  uniformity 
among  various  classes  of  the  population.  But  where  the  infection 
is  mild  and  there  are  a  few  carriers  with  a  disproportionately  large 
number  of  worms  to  dominate  the  resulu,  its  value  is  not  so  great. 
One  of  the  chief  advantages  of  the  method  lies  in  the  fact  that  tbe 
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worm  count  is  a  positive  finding,  all  errors  tending  to  decrease  the 
apparent  efficiency  of  the  drug;  while  in  estimating  efficiency  by 
cures,  all  errors  of  omission,  due  to  faults  inherent  in  the  methods  of 
diagnosis  followed,  tend  to  enhance  the  apparent  value  of  the  remedy 
by  ficdtiouily  increasing  the  number  of  cases  registered  as  cured. 

Knowlton's  Method  of  Determining  Efficiency.  By  adding 
the  percentages  of  worms  removed  from  each  member  of  a  group  of 
infected  individuals  and  dividing  the  total  of  these  percentages  by  the 
noffiber  of  individuals  comprising  the  group,  a  fairly  good  index  may 
be  obuined.  This  is  open  to  the  objection,  however,  that  the  case 
with  one  worm  counts  for  as  much  as  the  one  with  a  thousand. 
Knowlton  therefore  recommends  combining  this  method  with  the  one 
whereby  efficiency  is  determined  on  the  basis  of  the  percentage  of 
worms  removed  from  the  group.  The  two  percentage  figures  thus 
<lerived  are  averaged,  and  a  figure  obtained  that  is  believed  to  give 
the  most  satisfactory  index  of  efficiency  of  any  method  yet  evolved. 
Fig.  28,  page  84,  illustrates  this  method  of  obtaining  the  efficiency 
index  as  applied  to  a  supposititious  group  of  eight  cases. 
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The  Board's  participation  in  meaiures  against  hookworm  disease 
in  any  state  or  country  is  contingent  upon  official  invitation  from 
Government.  As  a  preliminary  step  to  the  arrangement  of  a  definite 
program,  it  is  customary  for  an  infection  survey  to  be  made  of  the 
territory.  This  survey  defines  the  geographical  prevalence  and 
distribution  of  the  disease  and  the  practicability  of  its  control,  makes 
available  data  concerning  the  insanitary  conditions  which  are  respon* 
sible  for  the  presence  and  spread  of  the  infection,  and  furnithet 
information  relative  to  the  public  health  or  other  agencies  through 
which  systematic  efforts  against  the  disease  may  be  begun  with 
greatest  promise  of  success.  Thus  it  gives  to  Government  and  to  the 
Board  definite  information  upon  which  a  satisfactory  working  agree- 
ment may  be  based.  This  information  is  also  of  much  assistance 
when  the  measures  designed  to  reduce  the  incidence  and  severity  of 
the  disease  are  put  into  operation. 

Infection  Surveys  Completed  or  Authorized.  During  1918, 
three  complete  infection  surveys  were  concluded.  One  of  these  was 
in  the  State  of  Sao  Paulo,  Brazil,  another  in  Jamaica,  and  the  third 
in  the  United  States  Pacific  possession,  Guam.  A  fourth  survey, 
begun  in  June  in  Minas  Geraes,  one  of  the  largest  states  in  Brazil, 
had  not  been  completed  by  the  end  of  the  year.  Other  survejrt 
were  authorized  but  not  begun  during  the  year  in  the  Brazilian 
States  of  Bahia,  Parana,  and  Maranhao,  and  in  the  Province  of 
Madras,  in  India. 


INFECTION  SURVEY  OF  JAMAICA 

The  infection  survey  of  the  Cayman  Islands  (a  dependency  of 
Jamaica)  made  during  the  spring  of  1917,  resulted  in  the  Govern- 
ment's appropriating  approximately  312,000  for  carrying  out  a  co- 
operative campaign  against  the  disease  in  Jamaica  proper.  As  an 
initial  step  in  the  measures  of  control  an  infection  survey  of  the  Island 
was  made  during  June  and  July  of  1918. 

Findings  of  the  Survey.  The  survey  indicated  that  probably 
two  of  every  three  inhabitants  of  Jamaica  have  hookworm  disease. 
The  distribution  of  the  infection  by  parishes  is  roughly  indicated  by 
the  accompanying  map  (Fig.  29).  High  infection  rates  were  alto 
recorded  for  round-worms  and  thread-worms,  the  former  being  found 
in  67.2  per  cent  of  the  10,926  persons  examined  and  the  latter  in 
35.9  per  cent.     In  the  larger  towns  and  cities,  which  are  located  on 
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Fig.  29. — Hookworm  infection  survey  map  of  Jamaica 

the  coast,  a  beginning  has  been  made  toward  the  proper  disposal  of 
excrement,  but  in  the  rural  districts  soil  contamination  is  practically 
oaiversal.  There  are  laws  requiring  a  latrine  at  every  home,  but  no 
serious  attempt  has  been  made  to  enforce  them. 

Inauguration  of  Control  Measures.  The  survey  is  to  be  fol- 
lowed by  a  series  of  demonstrations  in  control  measures.  The  work- 
ing arrangement  provides  that  Government  is  to  share  the  expense 
of  the  initial  field  posts  and  to  have  suitable  latrines  installed  in  all 
areas  in  advance  of  examination  and  treatment.  Government  has 
made  avaOable  approximately  37,500  as  a  first  appropriation  for 
this  purpose. 

PREVALENCE  OP  HOOKWORM  DISEASE  IN  GUAM 

At  the  request  of  the  Surgeon  General  of  the  Navy,  a  hookworm 
infection  survey  of  Guam  was  made  in  May,  1918.  Microscopic 
examination  of  857  natives  resident  in  various  parts  of  the  Island, 
representing  7  per  cent  of  its  total  population,  showed  71  per  cent  to 
be  infected.  The  disease  is  relatively  mild  in  type.  No  cases  were 
found  in  which  the  infection  was  severe  enough  to  cause  retardation 
of  growth,  edema,  or  ulceration. 

Soil  pollution  is  not  prevalent  throughout  the  Island.  Where  it 
exisu  it  can  be  prevented  through  the  use  of  a  simple  type  of  latrine 
wdl  within  the  resources  of  the  natives.  The  Navy  has  sufficient 
personnel,  drugs,  and  other  facilities  available  for  treating  parasitic 
infections  and  for  carrying  out  thoroughgoing  measures  of  control 
with  practically  no  outlay  beyond  the  routine  expenditures  now 
being  incurred. 
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SURVEY  OP  SAO  PAULO.  BRAZIL 

An  infection  survey  of  the  State  of  Sao  Paulo  was  made  between 
December  1,  1917,  and  February  28,  1918.  Eleven  towns  and  two 
co£Fee  plantations  in  representative  parts  of  the  State  were  selected 
as  centers  for  carrying  out  the  survey.  The  number  of  persons 
examined  was  8,751,  and  58.9  per  cent  were  found  to  be  infected. 
Four  of  every  five  persons  harbored  either  hookworm  or  another  type 
of  intestinal  parasite. 

Relationship   of   Sofl    to   Percentage   of   Infection.    The 

character  of  soil  in  different  regions  was  found  to  have  an  important 
bearing  on  the  percentage  of  hookworm  infection:  the  less  sandy  and 
absorbent  the  soil,  the  lower  was  the  rate  of  infection  recorded.  In 
three  towns  built  on  compact  red  clay,  the  average  percentage  of 
infection  was  only  43.7,  as  compared  with  an  average  of  63.8  per 
cent  for  four  towns  built  on  slightly  sandy  soil,  and  of  75.0  for  two 
coffee  plantations  where  the  soil  was  the  most  sandy  and  most  por- 
ous of  all  the  areas  surveyed. 


Fig.  30. — ^Hookworm  infectbn  map,  Sute  of  Sao  Paub,  Brazil 


Effect  of  Use  of  Latrines  on  Infection  Rates.  Classification  of 
the  persons  examined  with  respect  to  the  latrine  accommodations  at 
their  homes  showed  that  the  highest  rate  of  hookworm  infection  was 
among  6,631  persons  who  stated  that  they  had  no  latrine  accommo- 
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« dation  whitsoever.  In  this  group  the  rate  was  62  per  cent.  Com- 
pared with  this,  the  average  rate  for  those  who  had  latrine  accommo- 
dations, whether  good  or  bad,  was  48  per  cent.  The  rate  among 
those  who  used  septic  tanks  or  had  sewer  connections  was  only 
37  per  cent,  the  lowest  recorded  for  any  of  the  groups. 

Intu^imtion  of  Comprehensive  Program  for  Control.    At 

the  close  of  the  survey,  or  on  March  9,  1918,  intensive  operations  for 
the  control  of  the  disease  were  begun  at  Guarulhos,  a  rural  area 
located  near  the  capital  city  of  Sao  Paulo.  Meanwhile  the  Director 
of  the  Public  Health  Service  offered,  on  behalf  of  the  State,  to  organ- 
ize and  maintain  five  posts  for  the  control  of  the  disease  if  the  Board 
would  maintain  two.  A  second  post  was  thereupon  established  at 
Atibaia  on  July  9,  and  the  State  opened  one  of  its  five  posts  in  June, 
two  in  August,  and  two  in  September.  At  the  close  of  1918  seven 
posts,  each  with  its  own  staff  of  physicians,  dispensers,  and  sanitary 
iBspectors,  were  attacking  the  disease  simultaneously  from  strategic 
centers  throughout  the  State.  The  five  posts  established  by  the 
State  were  maintained  during  1918  at  a  cost  of  approximately 
S60,00a 

INFECTION  SURVEY  BASED  ON  WORM  COUNTS 

A  new  type  of  infection  survey,  making  worm  counts  its  central 
feature,  was  developed  by  the  Board's  Uncinariasis  Commission  to 
the  Orient.  This  was  employed  in  carrying  out  the  survey  of  Java 
io  1916  and  has  since  come  into  extensive  use  in  Brazil.  The  cus- 
tomarjr  microscopic  examination  of  fecal  specimens  is  dispensed  with, 
and  the  counting  of  worms  expelled  as  the  result  of  treatment  by 
representative  groups  of  persons  is  substituted. 

Methods  of  Conducting  Worm-Count  Survey.  The  patients 
to  be  treated  are  carefully  selected  from  the  different  localities  to  be 
included  in  the  survey.  Effort  is  made  at  all  times  to  secure  groups 
whose  state  of  health  closely  approximates  the  average  for  their 
communities.  Not  less  than  twenty-five  nor  more  than  thirty  per- 
ioos  are  usually  chosen  for  each  locality,  adults  comprising  two- 
thirds  of  the  group.  Different  activities  and  occupations  find  pro- 
portionate representation,  and  the  number  of  males  and  females — 
of  boys  and  girls  as  well  as  of  men  and  women — is  equalized  wherever 
possible.  The  subjects  to  be  examined  are  treated  with  a  vermifuge, 
aad  all  stools  which  they  pass  for  three  days  are  retained,  washed, 
aad  searched  for  worms.  The  worms,  passed  by  each  person  are 
then  counted  and  identified  as  to  species.  Treatment  is  usually 
repeated  at  ten-day  intervals  until  three  treatments  in  all  have  been 
uken. 

Advantages  of  New  Type  of  Surv^.  The  principal  advantage 
of  this  method  of  conducting  a  survey  lies  in  the  fact  that  it  yields 
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more  accurate  information  at  to  the  severity  of  the  infection  than 
does  the  ordinary  microscopic  search  for  eggs  in  the  feces.  It  b 
especially  valuable  for  determining  not  only  the  extent  but  the  sever- 
ity of  hookworm  infection  in  different  localities,  and  the  effects  of 
occupation,  age,  etc,  upon  the  number  of  worms  harbored.  By 
thus  indicating  more  accurately  the  relative  severity  of  the  infection 
in  different  localities  and  among  different  gi;oup8,  it  enables  control 
measures  to  be  undertaken  with  greater  assurance  that  the  disease  is 
being  attacked  ^rst  in  those  areas  where  it  assumes  its  most  serious 
aspect. 
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Nothing  could  be  simpler  in  theory  than  the  few  measures  neces- 
sary for  the  control  of  hookworm  infection.  The  cycle  of  the  worm 
from  the  moment  the  egg  is  deposited  on  the  ground  until  it  has 
reached  the  small  intestine  of  its  human  host  and  developed  to  its 
adult  stage,  is  well  understood,  as  are  also  the  details  of  its  life-story 
ind  environment;  and  there  are  at  least  two  drugs  which  are  most 
potent  in  freeing  the  human  system  of  the  parasites.  It  should  there- 
fore be  relatively  simple  to  locate  and  to  cure  those  who  have  the 
diMtut,  to  prevent  others  from  conuacting  it,  and  thus  to  bring  about, 
within  limited  areas  at  least,  its  complete  eradication. 

Complete  Control  Never  Accomplished.  Although  the  prob- 
lem of  complete  eradication  is  simple  when  stated  on  paper,  it  is  not 
so  in  practice.  The  Board  has  been  engaged  in  work  against  hook- 
worm disease  since  1910,  similar  work  was  undertaken  in  P9rto  Rico 
in  1904,  and  the  attack  on  the  disease  in  the  mines  of  Belgium,  Hol- 
Und,  and  Germany  began  as  early  as  1902,  yet  it  is  impossible  to 
point  to  any  one  mine  or  area  from  which  the  infection  has  been 
completely  eradicated.  In  the  mines  of  Germany  it  was  reduced 
from  16.8  per  cent  in  1903  to  .18  per  cent  in  1912;  in  those  of  the 
Netherlands,  from  25  per  cent  in  1903  to  .32  per  cent  in  1913;  and 
in  thoae  of  the  Liege  district  of  Belgium,  from  22.8  per  cent  in  1902 
to  1.2  per  cent  in  1913.  These  are  the  nearest  recorded  approaches 
to  complete  controL 

IMAculty  of  Complete  Eradicating  the  Infection.  Many 
obstacles  stand  in  the  way  of  complete  eradication,  even  in  isolated 
areaa  having  no  immigration  and  with  natural  conditions  that  either 
Hmit  or  preclude  intercourse  with  the  outside  world.  It  is  seldom 
possible  to  examine  every  individual  in  an  area  or  to  treat  until  cured 
all  who  are  found  infected;  when  latrines  of  a  proper  type  are  in- 
stalled in  sufficient  numbers  to  prevent  soil  pollution,  it  is  still  neces- 
aajy  to  accustom  the  people  to  the  use  of  them — and  this  is  a  task 
that  usually  requires  a  long  period  of  education  and  enlightenment; 
and  eren  when  both  the  foregoing  conditions  are  fulfilled,  there  still 
remains  for  a  time  the  danger  of  re-infection  from  hookworm  larvae 
already  in  the  soiL 

R£-INFBCrnON  IN  TREATED  AREAS 

The  failure  to  achieve  compUU  control  of  the  infection  in  any  area 
is  probably  due  in  the  main  to  three  reasons:  first,  that  in  most  of 
the  areas  of  operation  effective  excrement  disposal  has  not  preceded 
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the  curative  work  by  more  than  ten  months;  secondly,  that  there 
has  been  an  error  of  greater  or  less  degree  in  microscopic  diagnosis; 
and,  thirdly,  that  there  is  at  present  a  lack  of  data  on  certain  points 
concerning  which  definite  knowledge  is  essential  for  control.  In  six 
countries  during  the  period  under  review,  a  large  number  of  persons 
who  had  previously  been  treated  and  presumably  cured  were  re-ex- 
amined in  order  to  ascertain  whether  infection  was  recurring  in  the 
areas  in  which  they  lived,  and  if  so  to  what  extent. 

Low  Rate  of  Re-Infection  on  Costa  Rican  Plantations. 

The  lowest  re-infection  percentage  recorded  was  in  Costa  Rica» 
where  on  Aquiares  estate  only  4.0  per  cent  infection  was  found  on 
re-ezamination  of  223  laborers  who  had  been  cured  eighteen  months 
earlier.  On  another  estate  in  this  country — Rodeo^a  rate  of  14.4 
per  cent  was  found  among  191  persons  who  had  been  cured  from  five 
to  eighteen  months  earlier.  On  neither  estate  was  every  home 
provided  with  a  latrine:  Aquiares  had  but  half  and  Rodeo  but  one 
fourth  its  homes  provided  with  this  convenience  at  the  close  of  the 
curatnre  campaign.  The  re-infection  rates  for  these  estates  are  in 
striking  contrast  to  those  reported  for  areas  in  other  countries  where 
similar  re-examinations  were  made. 

Re-Infection  Rates  among  Treated  Patients  in  St.  Vincent. 

In  St.  Vincent  three  dispensers  spent  their  entire  time  during  the 
period  from  May  13  to  June  18,  1918,  in  collecting  specimens  from 
persons  who  had  been  cured  in  Calliaqua,  Belair,  and  Sion  Hill, 
the  three  first  areas  of  this  colony  in  which  systematic  measures  for 
the  control  of  hookworm  infection  were  completed.  The  original 
work  in  the  Calliaqua  area  ended  on  September  30^  1915,  in  Belair 
on  December  31,  1915,  and  in  Sion  Hill  on  April  5,  1916;  in  each 
area,  therefore,  more  than  two  years  elapsed  between  treatment 
and  re-examination.  In  all,  1,525  of  the  2,257  persons  treated  and 
reported  cured  in  the  original  campaigns  were  re-ezamined  and  67.6 
per  cent  of  them  were  found  to  be  infected.  The  re-infection  ratea 
were  46.9  per  cent  in  the  Belair  district,  64.8  per  cent  in  Calliaqua, 
and  68.2  per  cent  in  Sion  Hill,  being  lowest  in  Belair,  where  the 
greatest  amount  of  sanitary  work  was  done. 

Re-Examination  of  Treated  Patients  in  Seychdles,  Nica- 
ragua, and  Trinidad.  In  the  Seychelles  Islands,  among  267 
persons  known  to  have  been  cured  six  months  or  more  previous  to 
re-ezamination,  an  infection  rate  of  approximately  30  per  cent  it 
reported.  Here  the  homes  are  now  provided  with  latrines  and  there 
is  but  little  evidence  of  soil  pollution.  The  director  for  Nicaragua 
states  that  at  the  end  of  a  year  there  was  a  re-infection  rate  of  65 
per  cent  in  the  town  of  Nandasmo,  where  every  home  had  been  pro- 
vided with  an  approved  latrine  during  the  progress  of  the  curative 
campaign;  and  the  director  for  Trinidad  reports  re-infection  rates 
varying  from  18  to  84  per  cent  for  certain  districts  of  that  colony 
in  which  the  people  were  treated  more  than  a  year  ago.    The  extent 
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of  re-infection  in  Trinidad  was  found  to  vary  with  the  sanitary  con- 
dition of  the  districts.  Areas  with  very  poor  sanitation  invariably 
had  more  than  60  per  cent  re-infection,  and  those  in  good  sanitary 
condition  had  relatively  high  rates  of  re-infection  if  poorly  sanitated 
diatricu  surrounded  them.     (See  Fig.  33,  page  95.) 

Hi^  Re-Infection  Rates  on  Estates  in  Ceylon.  It  is  from 
Ceylon,  however,  that  the  highest  rates  of  re-infection  have  been 
reported.  On  the  thirty-three  estates  of  the  Matale  area  whose 
laboring  force  was  partially  re-examined  during  1918,  after  the  lapse 
of  at  least  a  year,  the  average 
percentage  of  re-infection  was 
8S  among  a  total  of  approxi- 
mately 3,000  persons  examined. 
The  rate  ranged  from  as  low  as 
45  on  one  estate  to  as  high  as 
100  on  ten.  Nineteen  of  the 
estates  had  re-infection  per- 
cenuges  between  91  and  100; 
•tz  between  81  and  90;  three 
between  71  and  80;  and  only 
five  lets  than  70.     (See  Fig.  31.) 

In  the  Bogawantalawa  and 
Dickoya  areas — the  two  other 
eiute  areas  completed  at  prac- 
tically the  same  time  as  Matale 
—  systematic  re-ezaminations 
have  not  yet  been  made  on  a 
Urge  number  of  estates,  but  the 
information  received  from  Bog- 
awantalawa shows  that  on  the 
three  estates  for  which  reports 
have  been  received,  the  re-infec- 
tion rates  at  the  end  of  twelve 
months  or  more  were  70,  88, 
and  100  per  cent. 
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Fig.  31.  —  Re-infection  rates  at 
end  of  one  year  or  more.  Thirty- 
three  treated  esutes  of  Matale  area, 
Ceylon.  Persons  examined,  approxi- 
mately 3,000 


Re-Examinations  on  Ceylon  Estates  Completed  during  1918. 
A  limited  number  of  re-examinations  were  made  in  the  estate-areas 
of  Ceylon  in  which  operations  were  terminated  during  1918.  Three 
months  after  completing  work  on  the  estates  in  the  Upper  Maskeliya 
ares,  specimens  were  re-examined  from  348  laborers  who  had  been 
reported  cured,  and  13  per  cent  were  found  to  be  infected.  On  nine 
estates  in  the  Elpitiya  area  a  proportion  of  the  inhabitants  were 
re-examined  from  six  to  eight  months  after  the  close  of  the  campaign. 
Here  the  infection  percenuges  ranged  from  6  to  47,  the  average  being 
31.  In  the  Roslanda-Haputale  area,  among  seven  estates  a  number 
of  whose  residents  were  re-examined  at  the  end  of  four  months,  the 
rates  ran  from  2  to  13,  the  average  being  only  7.    It  should  be 
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pointed  out,  however,  that  in  the  case  of  all  three  of  the  estate  areas 
last  mentioned  the  re-ezaminations  were  made  too  soon  after  the 

completion  of  the  original  cam- 
paign. It  is  to  be  expected  that 
other  re-examinations  which 
will  follow  at  the  end  of  twelve 
months  or  more  will  establish 
re-infection  percentages  more 
closely  approaching  those  re- 
corded for  Ma  tale  and  Boga- 
wantalawa.     (See  Fig.  32.) 

Reduction  of  Mass  Infec- 
tion First  Essential  to  Con- 
trol. These  high  rates  of 
re-infection  should  not  be  ac- 
cepted as  indicating  that  no 
considerable  progress  has  been 
made  toward  bringing  the 
disease  under  control.  It 
should  be  remembered  that  the 
problem  of  hookworm  control 
is  primarily  one  of  reducing 
mass  infection.    The  practical 

Fig.  32.--Re-infection  rates  in  Ccy-  P^"^  °^  ^^«  ^"l^  >!  wncerncd 
Ion.  ReUtionship  between  length  of  with  the  removal  of  the  largest 
time  elapsing  between  treatment  and  possible  number  of  worms  from 
re-exam  ma  tion,  and  rates  of  infection  the  largest  possible  number  of 
recorded  infected    persons.     Upon    this 

basis  the  best  criterion  for 
judging  the  effectiveness  of  a  curative  campaign  in  any  area  is  not  the 
percentage  of  infected  persons  who  are  cured  or  who  remain  cured, 
but  the  proportion,  expelled  and  destroyed,  of  the  total  worms  har- 
bored by  the  population. 

Factors  Determining  Percentages  of  Re-Infection.  Even 
though  in  certain  of  the  areas  mentioned,  from  50  to  100  per  cent  of 
the  persons  formerly  cured  of  the  disease  have  since  become  re-infected, 
there  can  be  little  doubt  that  as  a  result  of  treatment  the  average 
number  of  worms  harbored  by  each  infected  person  has  been  very 
materially  reduced.  Conditions  extremely  favorable  for  the  preva- 
lence and  persistence  of  the  infection  exist  practically  throughout  all 
countries  in  which  the  work  has  been  conducted;  there  is  at  present 
lack  of  definite  knowledge  as  to  how  long  larvae  remain  infective  in 
the  soil;  the  latrine  accommodations  provided  in  many  areas  have 
been  defective  or  inadequate,  the  habits  of  the  people  grossly  insani- 
tary, and  in  addition  war  conditions  have  interfered  seriously  with 
due  and  effective  sanitary  supervision  and  reasonable  regimentation. 
Under  these   circumstances   re-infection   was   bound   to   occur  in 
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greater  or  lets  degree,  but  it  will  unquestionably  diminish  as  effective 
•anitation  is  introduced  and  the  curative  measures  are  extended. 


ICOi 

n 

_ 

1 

j_. 

T=1 

' 

C 

90 

m 

70 
gtt 

30 
20 
10 

- 

= 

= 

^^ 

- 

- 

= 

E 

- 

= 

__ 

r 



~ 

M 

E 

«  - 

z 

COUNTRIES 

Fig.  33. — Re-infection  rates  among  persons  previously  treated  for 
bool^irorm  disease,  by  countries.  Interval  of  twelve  or  more  months 
bciweeu  treatment  and  re-examination 


NEED  OF  SCIENTIFIC  KNOWLEDGE  ON  FACTS 
ESSENTIAL  FOR  CONTROL 

The  fact  that  after  a  series  of  efforts  at  control  in  different  parts 
of  the  globe  extending  over  a  period  of  more  than  fifteen  years  it  is 
still  impossible  to  point  to  any  single  area  from  which  the  disease  has 
been  completely  eradicated,  suggests  that  perhaps  the  work  is  being 
carried  out  with  a  lack  of  scientific  information  on  certain  points  con- 
cerning which  definite  knowledge  is  indispensable  if  complete  con- 
trol is  to  be  achieved.  It  is  hoped  that  a  series  of  studies  may  soon 
be  made  which  will  supply  definite  experimental  proof  on  the  phases 
of  hookworm  control  which  still  require  further  investigation. 

Viability  of  Hookwonn  Larvae  in  SoU  and  Feces.  One  of  the 
most  important  factors  in  need  of  further  study  is  that  relating  to 
the  viability  of  hookworm  larvae  in  soil  and  feces.  In  the  past  it 
has  been  commonly  supposed  that  after  a  period  of  from  six  to  ten 
months  the  soil  would  become  sterile  and  the  disease  would  gradually 
die  out,  but  the  evidence  now  at  hand  seems  to  indicate  that  soil 
once  heavily  infected — particularly  in  tropical  countries  where  the 


Digitized  by 


Google 


96  INTERNATIONAL  HEALTH   BOARD 

temperature  seldom  or  never  drops  to  the  freezing  point — must 
remain  infected  for  a  considerable  time  even  after  sanitary  condi- 
tions have  been  improved.  Thus,  Rofoid  has  recently  reported  that 
in  the  soil  of  California  the  larvae  remained  alive  for  twelve  months, 
and  it  is  probable  that  in  more  tropical  climates  they  persist  for 
even  longer  periods. 

a.  Life  of  larvae  in  garden  soil  of  China.  There  was  opportunity 
for  limited  investigation  of  this  question  in  China  during  1918.  In 
this  country,  much  of  the  soil  is  under  cultivation  the  year  round, 
assisted  by  intensive  fertilization  with  human  excreta.  In  the  middle 
of  August  a  plot  of  land  in  which  no  larvae  could  be  demonstrated 
was  fenced  off.  This  plot  was  then  divided  into  three  sections.  In 
(A)  the  ground  was  dug  up  in  the  manner  that  is  followed  in  planting 
a  Chinese  vegetable  garden,  and  feces  that  were  known  to  conuin 
hookworm  eggs  and  larvae  were  mixed  with  the  soil.  In  (B)  infected 
feces  were  merely  sprinkled  over  the  top.  In  (C)  the  ground  was 
left  undisturbed  and  uncontaminated.  The  plot  of  ground  selected 
for  the  experiment  was  1000  ft.  above  sea  level  and  during  the  period 
of  five  months  that  had  elapsed  up  to  December  31,  1918,  had  been 
subjected  to  tempera tureS|  varying  from  38^  centigrade  to  4* 
centigrade.  The  s6il  in  the  meantime  had  been  directly  exposed  to 
the  summer  sun  and  to  the  winter  ice  and  snow. 

For  the  entire  five  months'  period  plot  (C)  gave  negative  results. 
On  the  other  hand,  until  the  cold  weather  set  in  in  December,  larvae 
could  always  be  found  in  (A)  and  (B)  on  the  first  slide  examined. 
Afterwards  it  was  necessary  to  pour  water  on  the  culture  to  draw  the 
larvae  out,  and  the  last  time  the  test  was  made  three  slides  had  to  be 
prepared  before  a  larva  was  found.  The  larvae  were  always  actively 
motile  in  (A)  and  (B)  and  in  December  were  still  present  in  enormous 
numbers. 

In  other  experiments  conducted  during  the  month  of  September 
and  again  at  the  end  of  December,  fifteen  fields  were  indiscriminately 
chosen  and  samples  of  soil  obtained  and  cultivated.  All  were  posi- 
tive for  hookworm  larvae. 

b.  InvesHgation  of  larvae  viability  in  storage  pits.  It  is  customary  for 
Chinese  farmers  to  store  excreta  in  storage  pits  after  purchasing  it 
for  use  as  fertilizer.  An  investigation  was  made  during  1918  of  the 
probable  duration  of  life  of  hookworm  ova  and  larvae  in  these  pits. 
For  economical  reasons  none  of  the  farms  visited  had  feces  that  had 
been  in  storage  for  more  than  two  and  one-half  months,  despite  the 
fact  that  the  farmers  claim  that  the  older  the  excreta  the  more  valu- 
able it  is  for  fertilizing  purposes.  On  one  occasion  thirteen  pits  were 
visited  and  on  another  twelve,  and  samples  of  feces  were  obtained 
from  all.  The  age  of  the  feces  from  which  the  samples  were  taken 
ranged  from  three  to  seventy-two  days.  All  specimens  contained 
both  hookworm  and  ascaris  oya,  but  larvae  were  not  numerous  except 
on  cultivation* 
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c.  Pemeiraium  of  larvae  through  sand.  Dr.  Dershimer  investigated 
this  question  in  connection  with  his  work  at  the  Onderneeming 
Industrial  School  in  British  Guiana.  In  spite  of  the  fact  that  pail 
Utrines  had  been  in  use  in  this  institution  for  some  time,  an  unusually 
high  percentage  (95.8)  of  the  142  boys  living  there  were  found  infected. 
On  investigation  it  was  discovered  that  the  contents  of  the  latrines 
were  buried  around  lime  trees  to  fertilize  them,  and  that  a  large 
proportion  of  the  boys  who  worked  round  these  trees  when  the 
ground  was  wet  subsequently  developed  ground-itch.  A  pound 
or  more  of  sand  taken  from  the  surface  near  the  trees  was  examined 
mscroacopically  and  numerous  larvae  were  discovered.  All  had 
worked  through  two  feet  or  more  of  sand  to  gain  the  surface. 

Transmtetion  of  Infection  by  Flies  and  Dust.  Some  data  from 
Arkansas  and  Texas  brought  together  by  means  of  the  laboratory 
car  MeUkmkofft  during  the  treatment  of  infected  soldiers  in  the 
Southern  States,  suggest  that  there  is  a  possibility  of  the  infection 
being  transmitted  by  dust.  This  subject  is  worthy  of  further  study. 
The  rdle  played  by  insects,  particularly  flies,  in  transmitting  the 
infection,  also  remains  to  be  thoroughly  investigated.  The  latter 
problem  was  studied  to  a  limited  extent  in  China  during  1918.  On 
two  occasions  several  hundred  flies  of  the  "blue-bottle"  species 
were  taken  from  several  native  latrines.  Those  from  each  latrine 
were  placed  in  separate  bottles  and  thoroughly  washed.  The  water 
was  then  centrifuged  and  microscopic  examinations  made.  All 
the  specimens  gathered  from  the  seven  latrines  visited  on  the  first 
occasion  showed  ascaris  and  one  showed  hookworm  ova,  while  those 
from  all  five  latrines  visited  on  the  second  occasion  again  showed 
ascaris  and  one  showed  hookworm  ova.  The  water  in  which  the 
flies  were  washed  was  then  cultured  by  the  charcoal  method,  but  no 
addidonal  hookworm  larvae  were  demonstrated.  No  explanation 
can  be  offered  as  to  why  the  eggs  of  one  parasite  should  be  found  more 
frequently  than  those  of  another,  as  the  percentage  of  the  population 
infected  with  both  parasites  is  about  the  same.  The  end  of  the  fly 
season  prevented  further  investigation  being  made  of  this  interesting 
subject. 


MODIFIED  WORKING  METHODS  TO  REDUCE  MASS 
INFECTION 

It  has  long  been  evident  that  if  treatment  is  to  be  extended  to  the 
hundreds  of  millions  of  East  Indians,  Egyptians,  and  Chinese,  to  say 
nothing  of  the  dense  masses  of  humanity  inhabiting  other  tropical 
and  subtropical  lands,  a  means  must  be  found  of  lowering  the  cost  of 
the  work  without  seriously  impairing  its  efficiency.  The  great  bulk 
of  the  people  in  these  lands  are  agriculturists,  and  practically  one 
hondred  per  cent  of  the  adolescents  and  adults  among  them  are  in- 
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fected.  Two  meant  exist  of  making  treatment  more  readily  avail- 
able for  them:  (1)  preliminary  microscopic  examination  may  be 
bmitted  in  regions  of  heavy  infection,  and  the  time  and  personnel 
now  engaged  in  this  phase  of  activity  may  be  utilized  for  actual 
curative  or  preventive  work;  and  (2)  since  it  seems  neither  necessary 
nor  feasible  to  attempt  the  immediate  removal  of  the  very  last  hook- 
worm which  these  persons  harbor,  a  quickly  efficient  and  reliable 
method  of  treatment  may  be  developed  which  can  be  adminis- 
tered as  a  routine,  with  the  expectation  that  effective  sanitation 
and  post-campaign  treatment  will  eliminate  whatever  light  infec- 
tion remains. 

Impracticability   of   InaiBtinft   upon  Absolute   Cure.    To 

strive  for  the  cure  of  each  infected  person  often  involves  a  long  series 
of  treatments  and  re-examinatipns,  and  besides  is  in  certain  other 
respects  an  impracticable  standard.  In  present  practice  by  this 
plan  it  is  not  usual  for  all  the  worms  to  be  expelled.  Instead,  they 
are  reduced  to  a  minimum.  When  microscopic  examination  aided 
by  the  centrifuge  is  the  method  of  diagnosis  employed,  there  is  a 
material  error  in  first  examinations  as  well  as  in  re-examinations  after 
treatment  has  been  taken, — an  error  which  may  be  conservatively 
estimated  as  exceeding  15  per  cent.  Thus  there  is  considerable 
unreliability  in  the  very  standard  upon  which  cure  is  based.  Then, 
too,  infected  cases  not  detected  by  the  present  method  of  diagnosis 
not  only  are  given  no  opportunity  to  receive  treatment  for  hookworm 
or  for  other  parasites,  but  these,  as  well  as  the  cases  inaccurately 
pronounced  cured  after  treatment,  are  given  the  impression  they  are 
free  and  as  a  result  they  continue  to  spread  the  disease.  There  are 
also  large  numbers  of  persons  who  cannot  be  cured  because  of  refusal 
or  for  medical  or  other  reasons.  This  group  commonly  represents 
about  20  per  cent  of  those  infected.  While  striving  for  cures  in  four- 
fifths  of  the  infected  population,  this  group  escapes  and  condnues  to 
seed  its  environment. 

Mass  Treatment  Without  Preliminary  Diagnosis  by  Micro- 
scope.  After  all,  it  is  not  the  few  worms  left  after  treatment,  but 
the  average  of  150  or  more  worms  harbored  by  the  great  mass  of 
infected  and  untreated*  humanity  in  tropical  and  subtropical  lands, 
that  is  the  important  factor  in  hookworm  controL  Communities  in 
which  the  adults  have  an  average  of  fifty  or  less  worms  obviously 
do  not  require  treatment  so  urgently  as  more  heavily  infected  locali- 
ties. Wh^re  there  is  a  high  rate  of  infection  and  the  average  number 
of  worms  per  person  exceeds  fifty,  it  would  seem  that  the  people 
might  be  treated  en  masse  without  preliminary  microscopic  examina- 
tion, every  person  in  the  group  except  the  very  young  and  very  old 
receiving  treatment.  Even  though  in  a  few  instances  more  than  10 
per  cent  of  the  worms  remained  after  routine  treatment,  this  would 
be  offset  by  the  error  in  microscopic  diagnosis  under  the  present  plan 
of  work.    Therefore,  thoufh  the  modified  plan  when  considered 
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theoretically  may  teem  to  lack  a  certain  degree  of  thoroughness, 
in  actual  operations  by  this  plan  it  would  seem  that  but  little  .thor- 
OQghnett  should  be  lost. 

Experimental  Plan  of  Control  for  Ceylon  Estates.  Ceylon 
was  the  first  country  in  which  the  modified  intensive  plan  of  control 
was  attempted.  More  than  99  per  cent  of  the  Tamil  laboring  popu- 
lation of  this  country  is  infected  with  hookworm  disease.  Prelimi- 
nary fecal  examination  was  therefore  omitted  for  all  except  ten  or 
twenty  per  cent  of  the  laborers  on  each  estate.  If  the  specimens 
obtained  showed  over  80  per  cent  infection,  the  whole  labor  force, 
except  persons  less  than  a  year  old,  those  physically  unfit  for  treat- 
ment, and  pregnant  women  beyond  the  third  month,  were  ^ven  one 
or  two  medium  doses  of  chenopodium  with  an  interval  of  one  week 
between.^  All  were  examined  clinically  to  see  if  they  were  fit  to  take 
treatment  and  also  to  impress  them.  Ten  days  after  the  first  or 
second  treatment,  fecal  specimens  were  obtained  from  all  those  who 
had  been  treated,  and  as  a  rule  it  was  found  that  about  70  per  cent  of 
thoae  who  had  had  two  treatments  had  been  cured. 

Modification  of  Intensive  Plan  Tentatively  Adopted  for 
Brasfl.  In  Brazil,  too,  the  enormous  extent,  high  rate  of  infection, 
and  sparteness  of  the  population  in  many  regions,  have  led  to  a 
similar  effort  to  accelerate  the  rate  of  treatment  by  conservative  modi- 
fication of  the  plan  originally  followed.  In  certain  of  the  posts  in 
this  country  it  is  now  customary  to  take  a  census  of  every  individual 
and  to  examine  all  once,  and  once  only,  microscopically.  Every 
isdiridual  found  infected  with  hookworm  disease  is  treated  twice 
with  oil  of  chenopodium,  with  an  interval  of  ten  days  between 
treatments.  Individuals  with  hemoglobin  below  50  per  cent  are 
treated  three  times  without  additional  microscopic  examination, 
onlets  malaria  is  a  controlling  factor  in  the  anemia.  In  addition,  all 
persons  suffering  from  any  form  of  intestinal  helminthiasis  whatever 
are  treated  once,  as  well  as  ail  the  members  of  any  family  which  con- 
tains even  one  infected  individual.  It  is  believed  that  this  plan  of 
work  will  succeed  in  reaching  all  infected  individuals  and  succeed  in 
eBminating  from  them  at  least  95  per  cent  of  the  intestinal  parasites 
they  harbor.  If  at  the  same  time  the  construction  of  latrines  at  all 
the  homes  is  secured,  the  community  will  be  permanently  protected 
and  the  remaining  worms  will  probably  disappear.  Summed  up  in 
few  words  the  system  means:  a  latrine  at  every  house,  education 
sufficient  to  assure  iu  proper  use,  and  every  infected  individual 
treated  at  least  twice. 

Study  of  Relative  Efficiency  of  Regular  and  Modified  Inten- 
sive Plans.  The  Board  is  not  yet  prepared  to  commit  itself  definitely 
to  the  new  plan  of  work.     Before  doing  this  it  will  have  to  test  experi- 


*  For  iWsmMlnn  of  the  ciBckncy  of  standard  chenopodium  treatment,  see  pates 
TttoSo. 
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enoe  aiuler  a  wide  rmriety  of  conditioiit  and  in  a  number  of  different 
fields.  An  initial  step  in  this  direction  is  nnder  way  in  the  State  of 
Sao  Paulo.  In  one  of  the  two  posts  which  the  Board  is  maintaining 
in  this  Sute,  the  standard  has  been  set  of  treating  every  infected 
individual  to  a  cure.  In  the  other,  every  infected  individual  is  being 
given  one  miscroscopic  examination  and  two  treatments  of  chenopo- 
dium-  The  conditions  of  race,  infection,  and  laboratory  efiBdency 
are  practically  the  same  for  both  posts.  All  details  of  the  work  are 
to  be  closely  observed.  Worm  counts  will  be  used  as  a  means  of 
checking  the  findings  and  of  verifjring  the  conclusions  reached. 


POST-CAMPAIGN  MEASURES  ON  CEYLON  ESTATES 

Arrangements  by  which  post-campaign  measures  will  be  conducted 
on  all  estates  on  which  the  regular  work  of  treatment  has  been  com- 
pleted, were  made  with  the  Government  and  planters  of  Ceylon 
during  1917.  It  is  planned  to  have  these  measures  continue  for  a 
period  of  eighteen  months  following  the  dose  of  the  initial  demonstra- 
tion in  the  different  estate  areas.  They  will  be  under  the  supervision 
of  Government  medical  ofiBcers,  assisted  by  microscopist-dispensers 
trained  in  regular  campaign  work.  At  the  end  of  the  eighteen 
months'  period  of  organized  post-campaign  measures,  the  estate 
dispensers  will  be  expected  to  handle  the  situation,  which  will  con- 
sist mainly  of  the  treatment  of  small  groups  of  new  laborers  coming 
to  the  estates  from  time  to  time. 

Extent  of  Poet-Campaign  Work  to  End  of  1918.  In  January, 
1918,  post-campaign  measures  were  begun  on  the  estates  in  the 
Matale  area,  where  the  ori^nal  treatment  campaign  had  been 
completed  during  1917.  More  than  3,000  laborers  received  post- 
campaign  treatment  up  to  the  end  of  the  year.  It  was  hoped  that 
thoroughgoing  post-campaign  measures  might  also  be  carried  out  in 
the  Bogawantalawa  and  Dickoya  areas,  as  the  demonstration 'ca OH 
paigns  there  had  also  been  conduded  during  1917,  but  in  these  areas 
the  work  had  scarcely  begun  when  it  had  to  be  interrupted  and  later 
suspended  because  of  the  influenza  epidemic. 

Methods  Followed  in  Poet-Campaign  Wcwlc  During  1918. 

In  carrying  out  the  post-campaign  work  in  Ceylon,  the  plan  fol- 
lowed during  1918  was  to  take  a  complete  census  of  each  estate  and 
to  distribute  tins  to  at  least  fifty  coolies  taken  indiscriminatdy  from 
men,  women,  and  children  who  had  been  treated  in  the  original 
demonstration  campaign.  This  served  to  indicate  roughly  what 
percenuge  of  re-infection  had  occurred.  The  medical  officer  dini- 
cally  examined  every  person  and  prescribed  for  those  who  were  to  be 
treated.  Two  treatments,  •  separated  by  an  interval  of  ten  da3rs, 
were  administered,  and  the  staff  vacated  the  estate. 
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PropoMd  Modification  of  Poet-Campaign  Methods  for  1919. 

During  1919  it  is  proposed  to  modify  the  plan  in  the  case  of  those 
estates  on  which  the  post-campaign  medical  officer,  after  careful 
survey  of  the  latrines  and  of  a  zone  within  a  radius  of  seventy-five 
yards  around  each  of  the  lines  or  groups  of  lines,  finds  that  the 
latrines  are  in  general  use  and  are  being  properly  kept,  and  that  the 
zones  around  the  lines  are  free,  and  are  being  kept  h-ee,  from  visible 
soil  pollution.  On  such  estates  a  third  treatment  is  to  be  given  to  all 
found  to  be  still  positive  on  microscopic  examination  after  the  second 
treatment.  This  will  complete  the  work  on  such  estates  if  arrange- 
ments are  made  for  the  treatment  of  all  new  coolies  immediately 
upon  their  arrival.  On  all  other  estates,  additional  treatments, 
after  the  first  series,  are  to  be  deferred  until  eighteen  months  after 
the  dose  of  the  original  demonstration  campaign,  by  which  rime 
specific  soil  pollution  should  be  controlled* 
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the  people  in  large  numbers  can  be  induced  to  use.  This  goes  far 
toward  explaining  the  present  popularity  of  the  pit  privy,  which, 
though  not  ideal,  has  come  into  use  on  a  large  scale  mainly  because 
it  is  inexpensive  and  requires  but  little  effort  to  maintain. 


INVESTIGATION  OF  SEWAGE  DISPOSAL  IN  SOUTHERN 

STATES 

The  diversity  of  opinion  among  public  health  officials  as  to  the 
best  method  of  disposing  of  human  excrement  in  rural  communities 
with  limited  means,  led  the  National  Conference  of  State  and 
Provincial  Health  Officers,  at  its  meeting  in  Washington,  D.  C,  on 
June  3  and  4, 1918,  to  urge  the  Surgeon  General  of  the  United  States 
Public  Health  Service  to  appoint  a  special  commission  to  study  the 
subject  and  make  recommendations.  Prior  to  this,  in  January, 
1916,  the  Board,  recognizing  that  definite  information  on  the  subject 
would  be  of  considerable  assistance  to  local  health  authorities,  had 
made  provision  for  carrying  out,  under  the  direction  of  the  Rocke- 
feller Institute  for  Medical  Research,  a  study  of  the  types  of  latrines 
commonly  used  for  disposing  of  feces  in  unsewered  localities.  It  was 
hoped  that  from  the  facts  brought  to  light  it  would  be  possible  to 
evolve  a  method,  or  various  methods,  of  disposal  that  would  be  safe 
and  practicable  under  prevailing  conditions. 

Method  of  Approaching  the  Problem.  The  work  was  placed 
in  charge  of  Dr.  I.  J.  Kligler,  of  the  Rockefeller  Institute,  whose 
studies,  conducted  over  a  period  of  two  years,  have  sought  to  test 
experience  under  a  variety  of  conditions.  The  problem  was  ap- 
proached from  both  the  field  and  experimental  points  of  view. 
In  the  laboratory,  repeated  tests  were  made  to  determine  the  via- 
bility of  typhoid  and  dysentery  bacilli  in  soil  and  in  excrement  under 
different  conditions,  their  ability  to  penetrate  columns  of  soil  of 
different  degrees  of  porosity,  their  viability  in  septic  fluids  and 
effluents,  and  the  nature  of  the  antagonistic  factors  in  soil  and  io 
septic  material  which  influence  their  viability.  In  the  field  work, 
particulac  attention  was  paid  to  the  extent  of  pollution  of  the  soil 
surrounding  privies  and  the  relationship  that  privies  bear  to  the 
pollution  of  wells.  The  pit  and  the  septic  tank  were  the  types  of 
privies  mainly  studied,  though  other  varieties,  including  the  pail 
privy  and  the  chemical  toilet,  came  in  for  a  limited  share  of  attentioo. 

Method  of  Conducting  Studies  in  the  Field.  The  studies  of 
the  septic  tank  centered  on  field  investigations  of  thirty  Kentucky 
sanitary  privies,  which  had  been  in  use  for  periods  ranging  from  four 
months  to  three  years.  The  L.  R.  S.  type  was  investigated  only  io 
the '  laboratory.  Practically  all  the  Kentucky  privies  examined 
were  of  the  rural  type. 
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The  pit  privy  was  tested  in  five  widely  separated  communities  in 
tlie  State  of  South  Carolina.  These  communities  presented  prac- 
tically all  soQ  formations  common  to  that  State.  The  soil  in  the  first 
was  hard,  red  day;  in  the  second  and  third,  sand-clay;  in  the  fourth, 
sand  on  a  sandstone  bed,  with  a  water-table  eight  to  ten  feet  below 
the  surface;  in  the  fifth,  sand  and  sand-clay.  The  privies,  more  than 
fifty  in  number,  had  been  used  from  one  to  three  years,  and  were 
studied  during  both  the  dry  and  rainy  seasons. 

In  investigating  the  pit  privy,  specimens  of  soil  were  taken  at 
different  depths  and  at  different  distances  from  the  pit,  to  learn  the 
source  and  direction  of  any  seepage  that  might  be  occurring.  The 
effluent  from  septic  tanks  was  also  collected  and  examined,  the  soil 
samples  being  taken  in  the  same  manner  as  for  pit  privies. 

Remits  of  the  Investigatioiis.  The  main  findings  of  the  sur- 
rey, subject  to  confirmation  by  more  extended  investigations,  are: 
(1)  that  typhoid  and  dysentery  bacilli  succumb  rapidly  upon  being 
exposed  to  unnatural  environment,  consisting  either  of  the  effluent 
from  septic  tanks,  of  solid  feces,  or  of  soil;  (2)  that  the  spread  of 
pollution  from  a  focal  point  is  limited  in  scope;  and  (3)  that  pollution 
of  the  wells,  when  it  occurs,  is  usually  derived  from  the  surface. 
The  ezperimenu  indicated  that  the  vertical  distance  between  the 
source  of  pollution  and  the  ground  water  level,  as  well  as  the  char- 
acter of  the  soil,  are  the  important  factors  for  consideration  in  choos- 
ing the  method  to  be  employed  in  disposing  of  sewage.  The  hori- 
xootal  distance  between  the  polluted  area  and  the  well  was  found  to 
be  oi  relatively  slight  importance  except  where  there  are  underground 
channels  or  cracks  in  the  soil. 

In  moderately  compact  clay,  sand  clay,  or  sandy  soil,  free  from 
cracks,  the  possibility  of  subsoil  pollution  of  the  ground  water  from 
pita  and  septic  tanks  seems  to  be  negligible  if  a  vertical  distance  of  at 
least  ten  feet  is  allowed  between  the  fecal  deposits  and  the  ground 
water  level.  The  pit  privy  is  not  considered  safe  in  limestone  regions 
or  in  s<m1  where  the  ground  water  level  is  near  the  surface.  For  such 
localities  the  Kentucky  sanitary  privy  or  a  privy  of  similar  design, 
with  sufllcient  storage  capacity  to  allow  rime  for  the  destruction  of 
pathogenic  bacilli,  and  with  the  drain  placed  from  three  to  five  feet 
above  the  ground  water  level,  is  thought  to  be  best. 

NMd  of  Additional  Inquiry  to  Establisli  Preliminafy  Deduc- 

tlODt.  It  is  recognized  that  these  experiments  and  tests  are  only 
preliminary  in  character  and  that  they  have  not  yet  been  carried 
far  enough  for  definite  conclusions  to  be  drawn  from  them.  Condi- 
tions growing  out  of  the  war  made  it  necessary  to  await  favorable 
opportunity  for  a  more  extended  study  of  the  problem.  The  further 
study  to  be  undertaken  should  include,  among  other  subjects,  a 
thorough  invesrigarion  of  the  viability  of  the  eggs  of  intestinal 
parasites. 


Digitized  by 


Google 


I08      INTERNATIONAL  HEALTH  BOARD 


SOIL  SANITATION  IN  ADVANCE  OF  TREATMENT 

There  it  a  growing  tendehcy  for  governments  to  arrange  for  the 
proper  disposal  of  excrement  in  advance  of  the  examination  and 
treatment  of  the  people.  Ceylon  led  the  way  in  this  movement. 
Government  regulations  enacted  in  that  colony  during  1916  required 
all  estates  to  erect  adequate  latrines  for  their  laborers  before  the 
expiration  of  one  year.  As  a  result,  the  new  estate  areas  undertaken 
during  1917  and  1918  were  provided  with  latrine  accommodations 
before  the  curative  work  was  inaugurated.  This  situation  will  hold 
true  with  respect  to  all  other  estate  areas  that  are  selected  for  work 
in  this  colony.  A  similar  movement  is  reported  from  Brazil,  Queens- 
land, the  Seychelles  Islands,  China,  Siam,  Nicaragua,  Salvador, 
and  British  Guiana,  and  the  agreements  entered  into  with  Jamaica 
and  Barbados,  where  measures  against  hookworm  disease  are  shortly 
to  be  inaugurated,  specify  that  effective  sanitation  shall  precede 
examination  and  treatment  by  at  least  six  months.  The  Australian 
authorities  also  are  reported  to  be  favorably  disposed  toward  making 
the  installation  and  use  of  latrines  a  prerequisite  to  the  opening  of 
work  for  hookworm  control  on  the  estates  of  Papua. 

Advance  Sanitation  in  Brazil  and  Seyclielles  lalands.    lo 

Brazil,  the  State  of  Parana  has  already  undertaken  active  sanitary 
operations  in  anticipation  of  the  opening  of  curative  work,  and 
reports  a  beginning  through  the  installation  of  latrines  in  the  town  of 
Jaguariahyva.  Other  states  of  that  country  are  expected  to  adopt  a 
similar  program.  Similarly,  in  China,  no  new  miners  have  been 
examined  at  the  Pinghsiang  Colliery  since  August,  1918,  unless  the 
areas  they  worked  in  were  provided  with  adequate  latrines.  In  the 
Seychelles  Islands,  careful  sanitary  inspection  of  about  half  the 
area  in  which  curative  work  remains  to  be  carried  out  was  made 
during  1918.  This  revealed  that  an  excellent  start  toward  eradi- 
cating the  disease  had  been  made  through  the  installation  of  latrine 
accommodations  for  all  the  residents.  Though  soil  pollution  has  not 
been  entirely  stopped,  it  has  been  greatly  reduced,  and  there  is  every 
indication  that  in  this  area  a  situation  has  been  brought  about  that 
will  permit  the  fullest  realization  being  made  of  the  benefits  of  the 
curative  work. 


LEGAL  ASSISTANCE  IN  LATRINE  PROVISION 

During  1918  the  States  of  Sao  Paulo,  Minas  Geraes,  Parana,  and 
Bahia,  in  Brazil,  adopted  and  put  into  execution  rural  sanitary  codes 
which  make  obligatory  the  provision  of  latrine  accommodations  at 
every  home  within  their  jurisdictions.  The  State  of  Rio  de  Janeiro, 
of  the  same  country,  had   already  adopted  such  a  law  in  1917. 
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Fig.  37. — Pit  latrine  for  use  of  forty  laborers. 
Plantation,  Dutch  Guiana 
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Shortly  after  tbe  close  of  1918,  the  General  Assembly  of  North 
Carolina  adopted  a  similar  state-wide  law,  and  numerous  towns 
and  counties  in  other  Southern  States  have  adopted  ordinances  re- 
qairing  latrines  at  all  homes  within  their  incorporated  limits. 

Latrine  Ordinaiicet  Enacted  in  Queensland.  The  health 
aa  of  Queensland,  Australia,  clothes  the  local  authorities  of  each 
ihire  or  township  with  full  authority  for  securing  effective  excrement 
disposal.  During  1918  an  ordinance  for  enforcing  the  improvement 
of  all  latrines  was  adopted  by  Cooktown,  Port-Douglass-Mossman, 
Cairns,  and  Cairns  Shire, — all  embraced  within  the  territory  in 
which  measures  against  hookworm  disease  were  being  carried 
out.  These  ordinances  gave  the  owners  a  limited  time  for  mak- 
ing repairs,  and  provided  that  after  the  expiration  of  that  period 
the  alterations  would  be  made  by  the  local  authorities  at  the  expense 
of  the  owners. 


ESTATE  SANITATION  IN  CEYLON 

Before  the  opening  of  work  against  hookworm  disease  in  Ceylon, 
few  estates  had  latrine  accommodations  for  their  labor,  and  the 
houses  in  the  villages  were  seldom  equipped  with  sanitary  conven- 
iences. Now  practically  all  estates  have  adequate  latrines.  This 
means  that  since  the  work  was  undertaken  in  January,  1916,  ap- 
proximately 50,000  latrine  compartments,  sufficient  to  provide 
accommodations  to  700,000  persons,  have  been  installed.  Now 
the  great  problem  is  to  bring  about  the  use  of  the  latrines  that  have 
been  built. 

DUBcnlty  of  Enforcing  Use  of  Latrines  on  Estates.    On  all 

the  estates  the  latrines  are  used  to  greater  or  less  extent,  but  there  it 
stUl  considerable  evidence  that  the  soil  is  being  polluted.  This  com- 
monly occurs  about  laborers'  quarters  and  along  bridle  paths.  The 
efforts  to  improve  sanitary  conditions  being  made  by  the  estate 
SQperintendenu  will  require  time  to  yield  results,  as  the  laborers 
are  indifferent  about  using  latrines.  Nevertheless  it  is  encouraging 
to  report  that  the  number  who  do  use  them  is  steadily  increasing. 

Adequate  System  of  Latrine  Inspection  Needed  for  Estate 
Areas.  The  definitive  recognition  of  soil  pollution  as  an  offense  pun- 
tthaUe  by  law,  and  the  establishment  of  a  regular  system  of  inspec- 
tion, may  be  required  to  guarantee  that  the  estate  latrines  are  prop- 
erly used.  The  Senior  Sanitary  Officer  now  has  a  competent  body  of 
trained  sanitary  inspectors,  but  their  activities  are  confined  in  the 
main  to  sanitary  board  areas  and  to  special  districts  where  conditions  ^ 
^ft  very  unsatisfactory.  The  extension  of  this  work  to  reach  all  of 
Ccyk>n  is  to  be  the  next  step. 
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VILLAGE  SANITATION  IN  CEYLON 

Much  of  the  infection  tnd  re-infection  on  estate  areas  is  probably 
acquired  in  the  villages  and  bazaars  included  within  the  boundaries 
of  these  areas  or  situated  closely  adjacent  to  them.  Until  recently 
no  latrines  had  been  erected  in  these  localities,  but  the  Government, 
recognizing  the  futility  of  treating  and  curing  the  estate  laborers  only 
to  have  them  re-acquire  the  infection  on  their  visits  to  the  villages  or 
to  the  largely-patronized  bazaars,  has  lately  issued  orders  to  the  vil- 
lage headmen  and  other  authorities  to  have  latrines  constructed  for 
village  and  bazaar  communities.  In  the  Matale  area  the  sanitary 
department  has  had  from  two  to  four  qualified  inspectors  at  work  for 
more  than  two  years,  extending  the  latrine  and  privy  system  through- 
out the  villages.  Nearly  2,500  village  latrines  were  erected  in  this 
area  during  1917,  and,  although  no  figures  for  final  results  are  yet 
available,  the  work  went  steadily  forward  during  1918.  In  the  vil- 
lage communities  in  or  near  other  estate  areas  in  which  treatment 
campaigns  were  conducted  up  to  December  31, 1918,  many  additional 
latrines  have  been  installed,  but  the  absence  of  an  adequate  system  of 
inspection  has  sometimes  resulted  in  these  latrines  being  of  an  in- 
ferior type. 

Installation  of  Latrines  in  Soutliem  and  Western  Provinces* 

It  is  estimated  that  in  villages  located  in  other  parts  of  the  colony, 
between  40,000  and  50,000  latrines  have  been  built  since  the  beginning 
of  1916,  nearly  all  of  them  by  the  villagers  themselves.  Of  these, 
480  were  installed  in  1916  and  25,215  in  1917.  Exact  figures  for 
1918  are  not  yet  available.  In  the  rural  parts  of  Weligama-Korale, 
in  the  Southern  province,  with  a  population  of  about  200,000,  privies 
to  the  number  of  21,419  have  been  erected  during  the  past  eighteen 
months  or  two  years,  more  than  19,000  of  them  during  the  past 
seven  months.  These  are  sufficient  to  provide  accommodations  to 
at  least  100,000  persons.^  The  villagers  built  all  of  these  latrinei 
without  prosecution  and  are  using  them  without  reluctance.  By 
special  tax  and  with  a  Government  grant  and  loan,  40,000  rupees 
will  be  available  for  the  erection  of  latrines  in  two  towns  of  this 
province — Matara  and  Weligama — during  the  coming  year.  E^en- 
sive  sanitary  improvements  have  also  been  made  at  Minuwagonda  and 
surrounding  villages  in  Western  Province.  Here  the  whole  town- 
ship, with  a  population  of  about  9,000,  and  the  villages  within  a  two- 
mile  radius,  having  a  combined  population  of  3,000  or  4,000,  have 
been  provided  with  sufficient  latrines.  Sanitary  surveillance  is  to  be 
maintained  by  qualified  inspectors,  who  will  also  carry  on  educa- 
tional work,  including  lantern  talks,  on  health  subjects. 

Latrine  Building  as  Means  off  Interesting  Villagers  in  Hook- 
worm Reiieff  Measures.     Paradoxically,  the  installation  and  use 


>  These  figures  take  no  account  of  local  board  or  sanitary  board  activitieB. 
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of  Utrinet  affords  the  best  entering  wedge  for  work  among  the  Sing- 
halese villagers  who  form  the  permanent  population  of  Ceylon.  Lan- 
tern talks  by  native  dispensers  gain  the  sympathy  and  interest  of  the 
villagers,  lead  to  extensive  privy  building,  and  later  to  a  request  for 
the  establishment  of  dispensaries  to  extend  to  the  villagers  the 
opportunity  of  being  treated.  If  treatment  is  held  out  to  them  as  a 
preliminary  first  step,  they  refuse;  but  after  they  have  been  brought 
to  install  latrines  in  large  numbers  and  to  realize  the  benefits  attend- 
ing their  use,  effective  curative  work  may  readily  be  conducted 
among  them. 

SANITATION  IN  THE  MINES  OF  CHINA 

In  December,  1917,  a  demonstration  in  the  control  of  hookworm 
disease  was  undertaken  in  a  large  mine  in  China.  An  infection  sur- 
vey of  the  Pinghsiang  colliery  and  the  immediate  mining  community, 
in  Kiangsi  Province,  was  the  first  step  in  carrying  out  this  demon- 
stration. As  a  result  of  conditions  revealed  by  the  survey,  the  min- 
ing corporation  set  aside  320,000  (Mexican)  to  be  expended  in 
sanitating  its  mines,  and  on  April  6,  1918,  the  systematic  exam- 
ination and  treatment  of  the  employes  was  begun. 

Orguiization  of  Permanent  Sanitary  Department*  Part  of 
the  $20,000  appropriated  by  the  mining  corporation  will  be  used 
to  establish  a  permanent  sanitary  department.  This  department 
will  take  over  the  work  against  hookworm  disease  as  soon  as 
the  initial  demonstration  has  been  completed.  A  well-trained 
Chinese  sanitary  engineer  is  to  be  appointed  to  direct  the  new  depart- 
ment. The  company  has  three  assistants  also  attending  the  office 
regularly  to  learn  all  details  of  the  campaign,  and  has  employed  a 
special  attendant  to  look  after  latrines. 

Provltlon  of  Sanitary  Conveniences.  Before  the  demonstra- 
tion measures  are  completed,  there  will  be  sufficient  sanitary  toilets, 
both  above  and  below  ground,  to  provide  accommodations  for  all 
surface  and  underground  workers.  In  the  mines  the  pail  system 
of  latrine,  with  careful  inspection  and  frequent  emptying  of  the 
oontcnu  of  the  pails,  is  being  employed.  On  the  suriface  the  open 
latrines  previously  used  at  the  four  boarding-houses  where  the 
ooapany's  employes  live,  have  been  filled  in  and  replaced  by  new 
latrines  of  the  pit  type,  each  costing  between  3800  and  31>000 
(Mexican),  and  other  smaller  latrines  are  under  construction  where 
needed.  The  large  latrines  at  the  boarding-houses  will  provide 
accommodations  for  approximately  2,000  persons. 

InetaUation  of  Pits  for  Storage  of  Feces.  Eleven  pits  have 
been  erected  in  the  company's  vegetable  gardens,  where  it  is  pro- 
posed to  store  feces  for  such  time  as  may  be  required  to  render  them 
innocuous.     In  China  the  commercial  value  and  wide-spread  use  of 
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feces  for  fertilizing  purposes  complicates  the  problem  of  hookworm 
control  and  makes  it  espedalljr  difficult  to  prevent  soil  conumina- 
tion.  The  eleven  pits  in  the  vegetable  gardens  will  provide  oppor- 
tunity for  studying  the  viability  of  hookworm  ova  and  larvae  in 
feces  and  for  determining  whether  storage  for,  a  sufficient  length  of 
time  to  kill  the  eggs  and  embryos  will  lower  or  destroy  the  commer- 
cial value  of  the  feces.  The  Chinese  farmers  have  a  maxim  that  the 
older  the  feces  the  greater  iu  potential  fertilizing  value,  and  it  may 
be  that  this  precept,  coupled  with  facilities  for  storage,  will  provide 
the  solution  of  the  problem. 

Control  Regulations  as  Part  of  Future  Mining  Gonceeeions. 

The  sanitation  of  working  conditions  and  the  examination  and 
treatment  of  applicants  before  employment,  are  fundamental  factors 
in  permanently  ridding  the  mines  of  China  of  their  hookworm  infec- 
tion. If  the  Government  should  decide  to  insert  in  all  future  mining 
concessions  granted  by  its  central  and  provincial  mining  bureaus,  a 
clause  requiring  proper  sanitation  and  provision  for  the  treatment  and 
cure  of  infected  employes  before  the  mines  are  opened,  such  provision 
would  go  a  long  way  toward  the  eventual  control  of  the  disease. 
One  of  the  objects  of  the  work  at  Pinghsiang  is  to  demonstrate  the 
need  for  such  action. 


SOIL  SANITATION  IN  BRAZIL 

The  campaign  on  Governor's  Island,  in  Brazil,  resulted  in  pro- 
viding latrine  accommodations  for  more  than  7,000  people.  The 
co-operation  of  the  Federal  Health  Service  was  all  that  could  be 
desired.  Of  1,140  homes,  911,  or  80  per  cent,  were  without  any  kind 
of  latrines  on  first  inspection,  and  only  206,  or  18  per  cent,  had  ac- 
ceptable latrines.  On  last  inspection  99.4  per  cent  of  the  houses  had 
latrines  either  already  erected  or  in  course  of  construction.  This 
means  that  every  house  in  the  area  except  seven  belonging  to  public 
departments — on  which  notices  to  install  latrines  could  not  legally 
be  served — were  either  provided  with  latrines  or  had  them  under 
construction.  Steps  are  already  under  way  to  secure  the  erection  of 
latrines  at  the  seven  public  buildings.  A  sanitary  inspector  appointed 
and  paid  by  Government  will  remain  permanently  in  this  area  to 
superintend  completion  of  the  work,  and  to  see  that  the  provisions 
of  the  sanitary  code  for  the  Federal  District  are  properly  observed 
in  future. 

Erection  and  Use  of  Latrines  in  Rio  Bonito.  There  was  also 
considerable  sanitary  improvement  during  the  year  in  the  typical 
rural  community  of  Rio  Bonito,  located  in  the  State  of  Rio  de 
Janeiro.  In  the  town  proper  there  are  2,500  inhabitants.  Here, 
at  the  close  of  the  year,  two-chamber  septic  tanks  with  subsoil 
fffluents  had  either  been  installed  or  were  under  construction  st 
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practically  all  the  hornet.  On  the  larger  farms  the  proprietors  had 
buflt  pit  latrines,  and  nmilar  latrines  had  also  been  installed  at  a 
Urge  number  of  private  homes  throughout  the  remainder  of  the 
rural  area.  All  this  was  accomplished  without  recourse  to  legal 
process  and  entirely  at  the  expense  of  the  proprietors.  In  this  area, 
howerer,  there  are  many  temporary  habitations  which  will  make  it 
imposaible  to  report  the  erection  of  latrines  at  100  per  cent  of  the 
hornet. 


PROVISION  OF  CARPENTERS  TO  BUILD  LATRINES 

Initial  inspection  in  the  North  Queensland  district  of  Australia 
showed  that  96  per  cent  of  the  3,023  homes  were  provided  with  unsafe 
Utrioes,  or  with  no  latrines  at  all.  Corps  of  carpenters  were  em- 
ployed to  undertake  the  task  of  systematically  remodeling  all  the 
latrines  in  the  area.  For  this  purpose  an  initial  expenditure  of 
approximately  $7,500  has  been  made  by  the  householders.  A 
•econd  inspection  of  the  same  premises  several  months  later  showed 
1,310,  or  45.0  per  cent,  of  the  latrines  to  be  safe.  Alterations  were  in 
progress  on  all  the  others.  In  addition,  several  towns  have  let 
contracts  for  incinerators  for  night  soil  disposal,  to  cost  approxi- 
mately S5,000  each. 


INSTALLATION  OF  LATRINES  IN  THE  SEYCSIELLES 

A  recent  survey  of  Mahe,  Praslin,  and  LaDigue,  the  three  largest 
lalands  of  the  Seychelles  group,  indicated  that  excellent  progress 
was  being  made  toward  the  provision  of  latrine  accommodations 
for  all  the  homes.  Of  513  homes  located  on  the  island  of  Praslin, 
481,  or  93.8  per  cent,  had  unusually  well-constructed  latrines,  and 
all  thirty-two  of  the  houses  recorded  as  not  having  latrines  really 
had  latrine  accommodation.  Many  of  the  houses  are  so  close  to- 
gether that  it  is  unnecessary  for  each  to  have  a  separate  latrine. 

S«nltatlon  of  the  Soil  in  Advance  of  Treatment.  On  Praslin 
and  LaDigue,  where  curative  work  had  not  been  attempted  up  to 
the  dose  of  the  year,  98  per  cent  of  the  homes  had  good  pit  latrines. 
The  majority  of  these  were  built  as  a  result  of  Government  regula- 
tioos  enacted  in  1917,  requiring  latrine  accommodations  at  all  the 
homes.  Thus,  practically  complete  sanitation  has  been  provided  on 
these  Islands  in  advance  of  the  treatment  campaign.  Furthermore,  the 
Government  of  Mauritius  has  recently  given  332,400  to  the  Sey- 
chelles Government,  and  the  Governor  has  sanctioned  the  use  of 
as  much  of  this  as  may  be  necessary  for  the  installation  of  public 
latrines  at  the  most  convenient  locations  throughout  the  Seychelles. 
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LATRINE  BUILDING  IN  SIAMESE  VILLAGES 

In  Siam,  ap  to  December  31,  1918,  three  liquefaction  tanks  and 
224  protected  pit  latrines  had  been  installed  in  the  city  of  Chiengmai, 
and  977  pit  latrines  in  neighboring  villages.  These  figures  include 
only  the  latrines  that  were  inspected  and  found  satisfactory;  they 
take  no  account  of  large  numbers  of  additional  latrines  erected  in 
localities  so  remote  from  the  regular  headquarters  of  the  work  that  it 
was  not  possible  to  arrange  for  their  inspection. 

Outlook  for  AdTance  Sanitation  in  Siam.  The  rivalry 
between  the  Siamese  villages  to  secure  the  benefits  of  examination 
and  treatment  for  hookworm  disease  sometimes  makes  it  possible  to 
insist,  as  a  prerequisite,  that  adequate  latrine  accommodation  shall 
be  provided  before  curative  measures  are  undertaken.  The  Viceroy 
and  the  Commissioner  of  Chiengmai  called  in  July  a  conference  of 
mayors  of  the  entire  province  to  discuss  the  question  of  sanitation. 
This  led  the  mayor  of  Muang  Prao  to  order  latrines  installed  at 
tvtTy  home  within  this  village,  and  the  mayor  of  Payang  to  issue  a 
similar  order  to  the  householders  of  an  entire  township.  Much 
progress  has  been  made  in  preparing  the  way  for  these  sanitary  laws 
by  the  work  of  education. 

SANITARY  ADVANCE  IN  WEST  INDIAN  GOLONIES 

In  the  West  Indies  the  Government  of  Dutch  Guiana  has  enacted 
a  code  of  sanitary  laws,  is  organizing  a  sanitary  force  with  clearly 
defined  authority  to  control  soil  pollution,  and  has  proceeded  with  its 
sanitary  program  during  the  period  that  the  curative  work  has  been 
in  suspension.  The  Government  of  Grenada  is  making  satisfactory 
progress  in  having  a  uniform  type  of  latrine  installed  in  rural  areas. 
Jamaica  is  organizing  a  sanitary  department  and  arranging  to  carry 
out  advance  sanitation  in  the  areas  where  the  people  are  to  be 
examined  and  treated.  The  Governor  of  Trinidad  has  appointed 
the  Board's  director  an  honorary  member  of  the  Central  Board  of 
Health  of  the  Island,  and  has  also  assigned  to  the  Department  of 
Ancylostomitsis  an  unusually  competent  inspector  who  will  carry  out 
advance  sanitation  in  the  areas  where  work  is  to  be  undertaken. 
A  committee  of  the  Central  Board  of  Health  is  making  a  study  of  the 
most  satilfactory  types  of  latrines  for  use  in  rural  and  semi-urban 
districts,  and  this  committee  will  make  a  special  report  on  the  sub- 
ject to  the  Isltnd  government.  In  the  Santa  Cruz  area  of  this 
Island  practictlly  all  the  homes  have  been  provided  with  latrines, 
and  the  majority  of  the  people  have  formed  the  habit  of  using  them. 
The  sanitary  campaign  started  before  the  curttive  work  was  under 
way,  and  continued  actively  and  efficiently  as  long  as  the  area  was 
under  treatment. 
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Fig.  38. — New  concrete  latrine  for  public  use. 
Panama 
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Fig.  39. — Placing  frames  with  wire  mesh  in  new 
type  of  concrete  latrine.     Panama 
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LATRINE  BUILDING  IN  CENTRAL  AMERICA 

In  Central  America,  exceptional  difficulties  stand  in  the  way  of  all 
privy  work  undertaken.  Most  of  the  people  are  so  poor  that  they 
find  it  difficult  to  sustain  existence,  and  the  construction  of  latrines, 
when  required  by  Government  ordinance,  imposes  upon  them  a 
financial  hardship  that  in  many  cases  cannot  be  borne.  Of  the 
five  Central  American  republics  in  which  work  has  been  conducted, 
Nicaragua,  Costa  Rica,  and  to  a  lesser  extent  Guatemala,  are  the  only 
ones  that  have  been  able  to  report  substantial  accomplishments  in 
sanitary  improvement.  In  Costa  Rica,  latrines  were  erected  or  im- 
proved at  5,134  homes  during  1918.  In  the  same  country  the 
number  of  public  schools  provided  with  sanitary  latrines  was  increased 
from  ninety-five  in  1915  to  132  in  1917.  In  a  few  instances  in 
Nicaragua,  too,  thoroughgoing  sanitary  reform  has  accompanied  the 
curative  work.  On  the  coffee  plantations  of  Guatemala,  latrines 
sufficient  to  provide  accommodations  for  more  than  80  per  cent  of  the 
laboring  population  were  installed,  but  it  is  doubtful  if  all  these  are 
regularly  used.  The  Indian  laborers  are  not  accustomed  to  the 
sitting  posture  and  are  inclined  to  revert  to  their  primitive  habit  of 
fooling  the  ground.  The  plantation  owners,  too,  after  going  to  the 
expense  of  erecting  latrines,  frequently  do  not  bring  about  their  use. 

Sraitafy  Progrfg  Through  Educatkmal  Effoitt*  In  Sal- 
vador a  few  latrines  have  been  installed  as  a  result  of  urging  by  staff 
members  and  decrees  issued  by  mayors,  and  the  Government  has 
recently  provided  a  corps  of  mounted  sanitary  police  to  assist  in  the 
campaign  for  improved  sanitation.  In  general,  however,  the  situa- 
tion with  respect  to  sanitation  has  been  unsatisfactory.  In  Panama 
there  are  m>  laws  requiring  latrines,  the  officials  sometimes  appear 
to  be  indifferent,  and  the  f)eople  are  prejudiced  against  latrines. 
Effort  here  hat  centered  on  the  construction  of  at  least  two  concrete 
latrines  of  the  pit  type  at  each  school  in  the  Republic,  and  of  similar 
public  latrines  in  localities  where  they  will  serve  the  largest  number  of 
persona.  For  this  purpose  the  Panamanian  Government  has  set 
aside  the  sum  of  54,000  and  has  promised  to  supply  an  additional 
appropriation  of  like  amount  during  1919.  There  can  be  little 
doubt  that  the  installation  of  these  public  and  school  latrines,  taken 
with  the  educational  efforu  of  staff  members  and  the  benefiu  result- 
ing from  the  curative  work,  are  sowing  seed  that  will  bear  fruit  in  the 
foturCy  though  it  may  be  necessary  to  await  the  rising  generations 
before  the  full  harvest  can  be  reaped. 


SANITATION  OF  THE  SOIL  IN  SOUTHERN  STATES 

The  outstanding  features  of  the  rural  health  work  conducted  in  the 
Southern  Sutes  during  1918  were  (1)  the  demonstration  that  the 
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special  plan  of  work  being  followed  in  North  Carolina  yields  gratify- 
ing resulu  in  different  fields  of  county  health  activity  and  at  the 
same  time  makes  definite  progress  toward  the  prevention  of  soil 
contamination  throughout  whole  counties;  and  (2)  the  installation  in 
Stone  and  Harrison  counties,  Mississippi,  of  an  improved  privy  at 
every  one  of  their  2,344  rural  homes.  Harrison  was  the  first  county 
in  the  South  to  achieve  this  enviable  distinction:  here  the  work 
afforded  practical  illustration  of  what  can  be  accomplished  in  health 
protection  and  stood  out  as  one  of  the  prominent  movements  of  the 
year  in  both  the  county  and  the  State. 


Fig.  40.-yMap  of  Harrison  county,  Mississippi.    At  beginning  of  cam- 
paign against  toil  pollutbn  diseases.    Black  dots  indicate 
homes  with  insanitary  latrines 

Deyelopment  of  Ckmimunity  Sentiment  for  Adequate 
Latrines.  In  ten  Southern  States,  a  total  of  4,586  new  privies 
were  erected  and  15,568  old  privies  improved  during  the  year.  In 
one-fifth  of  the  areas  in  which  work  was  conducted,  a  complete 
record  of  100  per  cent  sanitary  installation  was  obtained.  In  addi- 
tion, there  was  a  gratifying  development  of  privy  pride  in  many  rural 
regions  of  the  South,  which  found  expression  in  the  construction  not 
of  the  cheapest  type  of  privy  that  would  serve  the  purpose,  but  of  a 
well-housed,  durable  structure  to  form  a  permanent  adjunct  of  the 
home.  In  one  community  of  Tarrant  county,  Texas,  the  residents  of 
180  of  the  200  homes  voluntarily  erected  concrete  privies  which  cost 
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535  apiece;  not  less  than  15  per  cent  of  the  441  improved  privies 
coDitructed  is  McLennan  county,  Texas,  were  of  this  type;  and  in 
Greenwood  and  Orangeburg  counties,  South  Carolina,  there  was  a 
distinct  leaning  toward  the  septic  tank  and  other  more  costly, 
but  also  more  permanent,  forms  of  construction.  The  development 
of  this  individual  and  community  pride  was  largely  fostered  by  pub- 
Ibhing  lisu  of  names  in  local  papers  or  by  marking  homes  on  maps 
potted  in  public  places  to  indicate  that  their  occupants  or  owners  had 
made  the  necessary  sanitary  improvements.  This  served  as  an 
honor  roll  and  soon  brought  recalcitrants  into  line. 


Rg-  41. — ^Map  of  Harrison  county,  Mississippi.    At  close  of  campaign 

agamst  soil  pollution  diseases.    Note  entire  absence 

of  insanitary  latrines 

Rcfiilti  of  County  Health  Work  in  North  Carolina.    In 

North  Carolina  the  work  of  the  past  fourteen  months  resulted  in  the 
bitallition  of  7,364  sanitary  closets  in  the  rural  areas  of  ten  counties, 
to  lay  nothing  of  extensive  sanitary  reform  in  towns  and  other  urban 
localities.  The  people  were  brought  to  appreciate  the  value  of 
public  health  measures  in  general,  and  a  sustaining  public  sentiment 
toward  these  measures  was  developed.  One  result  was  the  enact- 
ment at  the  recent  session  of  the  General  Assembly  of  a  state-wide 
unitary-privy  law  which  requires  all  privies  located  within  300 
yards  of  a  neighboring  home  to  be  constructed  and  maintained  in  a 
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manner  satisfactory  to  the  State  Board  of  Health.  The  law  applies 
to  approximately  85,000  privies  in  the  State,  and  places  an  annual 
inspection  tax  of  forty  cents  on  each  privy.  The  funds  thus  collected 
will  be  used  to  defray  the  salaries  and  expenses  of  from  ten  to  twelve 
State  sanitary  inspectors,  whose  duty  it  will  be  to  inspect  each  privy 
in  the  State  from  two  to  five  times  a  year,  to  see  that  the  provisions 
of  the  law  are  enforced. 


HEALTH  IMPROVEMENT  FOLLOWING  SOIL 
SANITATION 

Data  dealing  with  field  conditions  can  seldom  have  the  scientific 
accuracy  of  the  laboratory.  Nevertheless,  results  following  soil 
sanitation  in  widely  separated  areas  are  significant. 

In  Georgia,  an  intensive  campaign  against  soil  pollution  was  begun 
in  Troup  county  on  January  1,  1918.  Prior  to  this  date,  there  had 
never  been  a  sanitary  pit  privy  in  the  entire  rural  area  of  the  county. 
In  the  course  of  the  year,  1,341  of  these  were  installed,  and  62  per 
cent  of  the  people  were  thus  protected  from  the  dangers  of  soil 
pollution.  A  house-to-house  survey  of  the  entire  county  revealed 
the  fact  that  before  the  work  of  saniution  had  been  undertaken,  an 
average  of  496  cases  of  dysentery  and  177  cases  of  typhoid  fever 
occurred  annually.  During  the  year  1918,  there  were  only  fifty- 
eight  cases  of  dysentery,  or  12  per  cent  of  the  previous  average  annual 
incidence,  and  thirty-two  cases  of  typhoid  fever,  or  18  per  cent  of  the 
former  yearly  average  of  cases. 

In  Wicomicd  county,  Maryland,  from  January  1  to  October  1, 
1916,  the  typhoid  fever  incidence  totaled  seventy-eight  cases;  for 
the  same  period  in  1917,  there  is  a  record  of  seventy-six  cases.  In- 
vestigation indicated  that  the  infection  was  fly-borne  and  that  iu 
source  was  the  prevalent  open  privy.  In  January,  1918,  a  sanitary 
and  educational  campaign,  in  which  special  emphasis  was  laid  upon 
the  necessity  for  the  erection  of  fly-proof  latrines,  was  begun.  As  a 
result,  one  hundred  homes  a  month,  on  an  average,  were  supplied 
with  sanitary  privies  during  the  course  of  the  year.  There  were  but 
twenty-six  typhoid  fever  cases  reported  in  the  county  for  the  period 
from  January  1  to  October  1,  1918, — a  reduction  of  66.2  per  cent 
from  the  average  rate  for  the  two  previous  years. 

In  nine  counties  of  North  Carolina,  during  the  four-year  period 
from  1914  to  1917,  the  toul  number  of  deaths  from  typhoid  fever 
was  478.  This  was  a  yeariy  average  of  119.5  deaths,  or  35.3  deaths 
per  hundred  thousand.  During  1918,  as  a  result  of  a  crusade  against 
soil  pollution  in  these  nine  counties,  a  total  of  6,480  fly-proof  privies 
were  erected.  Typhoid  fever  statistics  for  the  year  1918  show  that 
out  of  an  aggregate  population  of  305,016  in  these  counties,  there 
were  only  twenty-four  deaths  from  this  disease,  a  rate  of  7.8  per 
hundred  thousand. 
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Rq)ortt  from  these  tame  counties  indicate  that  the  reduction  in 
the  Dombcr  of  cases  of  diarrheal  diseases  among  children  and  in 
(atalidet  from  these  diseases,  has  been  even  greater  than  in  the  case  of 
tTphoid  ferer.  In  the  town  of  Lexington,  which  has  a  population  of 
about  5,000,  the  average  number  of  cases  of  diarrhea  among  children 
for  the  yetrs  1914  to  1917  was  approximately  115  yearly.  During 
1918  the  health  officer  reported  only  five  cases. 

A  study  of  the  birth  and  death  rates  of  recent  years  in  Costa 
Rics  famishes  interesting  dau.  During  the  year  1910,  before  the 
work  of  hookworm  eradication  and  soil  sanitation  had  been  begun 
b  that  country,  the  death  rate  was  26.56  per  thousand.  Since  then, 
the  rite  has  gradually  dropped  to  22.52  per  thousand  for  the  year 
1917.  On  thb  basis  it  may  be  estimated  that  the  lives  saved  during 
the  period  from  1911  to  1917  number  10,169,  or  two  and  one-half 
per  cent  of  the  existing  population.  In  1910,  an  average  of  201.7 
deaths  out  of  1,000  births  occurred  among  children  under. the  age  of 
one  year,  while  the  rate  for  1917  was  175.9  deaths  per  thousand 
births.  The  death  rate  of  children  under  five  years  was  reduced 
from  328.6  for  every  thousand  births  in  1910  to  275  per  thousand  in 
1917. 
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MALARIA  CONTROL 

Demonstrations  which  have  been  carried  out  in  a  number  of  dif- 
ferent localities  within  the  last  three  years  tend  to  show  that  in  the 
average  community  in  the  heavily  infected  regions  of  the  Southern 
States,  malaria  can  be  controlled  for  less  money  than  it  is  costing  the 
communities  to  have  it.  Thus  far,  the  field  experiments  undertaken 
have  been  of  four  types,  consisting  of  efforts  at  malaria  control  by  anti- 
mosquito  measures,  by  the  screening  of  houses,  by  the  administra- 
tion of  immunizing  quinine,  and  by  direct  attack  upon  the  parasite  in 
the  blood  of  the  human  carrier.  In  conducting  these  first  experi- 
ments, no  attempt  has  been  made  to  put  into  operation  a  full  program 
of  malaria  control,  but  rather  to  try  out  the  possibilities  of  some  of 
the  more  important  elements  which  would  enter  into  such  a  program. 


CONTROL  BY  ANTI-MOSQUITO  MEASURES 

The  work  in  malaria  control  by  anti-mosquito  measures  has  been 
guided  by  two  main  purposes:  (1)  to  ascertain  to  what  degree  the 
infection  may  be  reduced  in  the  average  small  town  of  the  Southern 
States  by  applying  the  simpler  measures  of  malaria  control;  and  (2) 
to  ascertain  whether  a  satisfactory  result  may  be  achieved  within 
limits  of  expenditure  which  these  towns  may  well  afford.  In  the 
experimental  demonstrations  the  habits  of  the  three  mosquitoes — A, 
guadrimaculatus  Say,  A,  punctipennis  Say,  and  A.  crutians  Wieder- 
maiii^— which  are  responsible  for  the  infection,  have  been  made  the 
subject  of  constant  study  with  a  view  to  elimini^ting  all  unnecetsary 
effort  and  thereby  reducing  cost. 

Experiment  at  Grossett,  Arkansas,  1916.  The  first  of  the 
tesu  was  undertaken  at  Crossett,  a  lumber  town  of  2,129  inhabitanu, 
situated  in  Ashley  County  in  southeastern  Arkansas,  about  twelve 
miles  north  of  the  Louisiana  line.  It  lies  at  the  edge  of  the  so-called 
"uplands,"  in  a  level,  low-lying  region  (elevation  16S  feet)  with 
sufficient  undulation  to  provide  reasonably  good  natural  drainage. 
Oimatic  conditions  and  abundant  breeding  places  favor  the  propaga- 
tion of  anopheles.  Malaria  in  its  severe  form  is  widely  prevalent 
as  an  endemic  infection,  and  according  to  the  estimate  of  local 
physicians  is  the  cause  of  about  60  per  cent  of  all  illness  throughout 
the  region.  Within  the  town  itself  the  malaria  rate  was  high  and 
was  recognized  by  the  lumber  corporation  and  the  people  as  a  seriout 
menace  to  health  and  working  efficiency. 

The  initial  step  in  the  experiment  was  a  survey  of  the  commumty 
to  determine  the  malaria  incidence,  to  ascertain  the  species  of  ; 
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qnitoet  retpontibk  for  the  spread  of  the  infection,  and  to  locate  the 
breeding  places  of  these  mosquitoes.     Breeding  places  were  exhibited 
on  a  community  map,  and  organized  effort  was  centered  on  their 
destruction  or  control.    The  program  of  simple  measures  excluded 
ill  major  drainage,     borrow  pits  and  shallow  ponds  were  filled  or 
drained;  streams  were  cleared  of  undergrowth  where  necessary  to  let 
the  sunlight  in;  their  margins  and  beds  were  cleared  of  vegetation  and 
obstructions;  and  they  were  trained  to  a  narrow  channel  providing 
in  unobstructed  off-flow.    Artificial  containers  were  removed  from 
premises;  water  barrels  on  bridges  were  treated  with  nitre  cake. 
All  remaining  breeding  places  were  regularly  treated  by  removing 
vegetation,  opening  up  shallow  margins  to  give  free  access  to  small 
fish,  and  spraying  once  a  week  with  road  oil  by  means  of  automatic 
drips  or  a  knapsack  sprayer.     All  operations  were  under  the  super- 
vision of  a  trained  lay  inspector.     Care  was  exercised  to  avoid  all 
tionecessary  effort,  and  to  secure,  not  the  elimination  of  the  last 
mosquito,  but  a  reasonably  high  degree  of  control  at  a  minimum  cost. 
The  first  conspicuous  result  apparent  to  every  person  living  in  the 
community  was  the  practical  elimination  of  the  mosquito  as  a  pest. 
Ilie  reduction  in  malaria  as  shown  by  a  parasite  index  taken  in  May, 
1916,  tnd  again  in  December  of  the  same  year,  was  72.33  per  cent. 
"Hie  reduction  in  physicians*  calls  for  malaria  in  1916  as  compared 
^th  the  number  of  calls  for  the  previous  year  (company's  records) 
WM  70.36  per  cent.     The  per  capita  cost  of  the  work— omitting  over- 
head—was  51.24.    During  the  year  the  Crossett  Lumber  Company 
had  repeated  these  measures  at  two  of  its  large  logging  camps  with 
'••ttlts  which  were  convincing  as  to  the  soundness  of  the  investment. 
At  the  end  of  1916  the  community  took  over  the  work  and  for  two 
fears  has  maintained  it  at  iu  own  expense  and  under  iu  own  direc- 
^^   The  measures  have  been  continued  under  the  supervision  of  a 
jj^**>cd  native  lay  inspector.    Figure  42,  page  126,  exhibits  in  graphic 
iwmthe  resulu  for  the  three  years. 

Physicians'  Calls  for  Malaria 

Population 2,029 

191Scalls 2,500  1 

1916  "   741      (company's 

1917  "   200        records) 

1918  "   73  J 

Reduction  for  the  three  years 97.1% 

Per  Capita  Cost 

1916  (omitting  overhead) jl  .24 

1917  (toul  cost) 63 

1918  (total  cost) S3 

Rttultt  Confirmed  at  Hamburg— 1917.  After  the  work  at 
^^'^•••tt  hid  been  turned  over  to  the  community,  operations  were 
transferred  to  the  neighboring  town  of  Hamburg,  with  a  view  to 
potting  the  practicability  of  anti-mosquito  measures  to  test  under 
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somewhat  more  difficult  conditions.  Hamburg  was  not  gOTemed 
and  financed  by  a  wealthy  corporation;  it  had  no  hospital;  it  depended 
for  medical  senrice  upon  private  practitioners  who  were  deriving 
about  60  per  cent  of  their  income  from  malaria;  the  town  was  less 
compact,  and  with  only  1,285  inhabiunu  had  a  higher  malaria 
rate  and  more  abundant  breeding  places  for  mosquitoes  than  had 
Crossett. 

MALARIA  CONtROL  IN  ARKANSAS 

TNROUON  TNC  AMPLICATION  OT  -ANTI-IIOSQUITO  MIASURIS 


i^mm^Ml^iH^I^^ 


ARKANSAS  STATt  BOARD  OP  HSALTN 

M.  OU  STATS  HtAkTM  OmOM.  K  A.  TATLOR.  M.  Ou  STATC  I 


Fig.  42. — Record  of  malaria  control  in  five  Arkansas  towns,  1916-1918 

The  measures  which  had  stood  the  test  of  the  previous  year  at 
Crossett,  with  the  introduction  of  certain  economies  which  experi- 
ence had  suggested,  were  repeated  here.  Physicians*  calls  were 
reduced  from  2,312  in  1916  to  259  in  1917— a  reduction  of  88.8  per 
cent.  For  the  latter  half  of  the  year — ^July  to  December  inclusive — 
there  were  only  forty-three  calls  for  malaria  in  1917  as  compared 
with  1,995  calls  for  the  same  period  the  previous  year— a  reduction 
of  97.8  per  cent.  The  per  capita  cost — omitting  overhead — ^was 
yL45.^ 

>  The  overhead  omitted  comprisei,  in  additkm  to  leoersl  supenridoii.  cncndi- 
tures  (or  outside  tunreys,  for  blood  ezaminatioos,  etc^  which  aie  cfadrablr  as 
sffofdint  useful  informaooa  but  are  not  properly  a  part  ol  the  cost  ol  oootrol  opera- 
tions in  the  given  oonununity.  The  costs  as  given  indnde  all  capital  eKpenditmes 
and  the  complete  local  orgsnisstinn  necessary  to  the  conduct  ol  the  work. 


Digitized  by 


Google 


Fig,  43. — Borrow  pit  before  draining.    Malaria  control 
by  anti-mosquito  measures.     Hamburg,  Arkansas 


Fig.  44. — Same  borrow  pit  after  draining 
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At  the  end  of  the  year  again  the  community  took  over  the  work, 
aatuming  entire  respontibility  for  its  continued  maintenance  and 
direction.  Figure  42,  page  126,  exhibits  graphically  the  results  for 
the  two  years.  As  a  result  of  community  effort  during  1918,  the 
total  calls  for  malaria  fell  to  fifty-nine,  and  the  work  was  main- 
tained at  a  per  capita  cost  of  forty-four  cenu. 

Physicians'  Calls  for  Malaria 
Pbpulation 1,285 

1916  calls 2,312 

1917  "    259 

1918  **    59 

Reduction  1916-1918 97.4% 

Per  Capita  Cost 

1917  (omitting  overhead) jl  .45 

1918  (toul  upkeep) 44 

Demonstration  in  Four  Communities — 1918.  Taking  as  a 
basis  the  plan  of  operation  which  had  been  tried  at  Crossett  and 
further  developed  and  confirmed  at  Hamburg,  effort  was  made  dur- 
ing 1918  to  carry  out  a  demonstration  on  a  somewhat  larger  scale 
and  under  a  variety  of  conditions.  For  this  purpose  four  small 
Arkansas  towns  were  selected.  They  are  rural  towns  ranging  in 
population  from  975  to  3,023.-    Lake  Village,  county  seat  of  Chicot 


Fig.  46. — Map  of  Lake  Village,  Arkansas,  showmg  Lake  Chicot  and 
main  natural  drainage   system.    Malaria   control   by  anti-mosquito 
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County,  presented  the  problem  of  a  level,  low-lying  area  of  buckihot 
toil  with  two  miles  of  lake  fronuge  and  an  extensive  area  of  shallow 
swamp  in  the  rear.  Dermott,  about  twenty  miles  away,  also  in  the 
flat  lands  of  the  Mississippi,  presented  the  peculiarity  of  having 
abundant  anopheles  breeding  places  throughout  the  municipal  area, 
due  chiefly  to  the  utter  neglect  of  the  most  elementary  principles  of 
drainage  in  the  grading  of  two  railroads  and  the  streets  of  the  town. 
Monticello,  county  seat  of  Drew  County,  is  a  typical  hill-town  for 
which  a  number  of  clear  streams,  with  adequate  fall  over  a  stiff 
clay  soil,  furnished  an  abundant  supply  of  anopheles.  Bauxite,  a 
rambling  mining  community  of  about  2,500  inhabitants,  presented 
the  difficulties  of  a  large  area  to  be  treated,  a  heavy  sand-flow  in  the 
beds  of  its  numerous  small  streams,  and  extensive  hillside  seepage 
areas  offering  ideal  breeding  conditions. 

A  preliminary  survey  of  each  community  at  different  seasons  dur- 
ing the  previous  year  made  it  possible  to  omit  from  the  working  plans 
much  that  otherwise  would  have  been  waste  effort.  Each  com- 
munity was  presented  in  advance  with  an  estimate  of  its  malaria 
prevalence,  a  chart  exhibiting  its  breeding  places,  a  working  plan  - 
with  budget,  and  an  estimate  of  what  might  be  expected  as  a  result 
in  degree  of  malaria  control.  The  community  in  each  case  provided 
the  funds  required  save  for  general  supervision,  and  agreed  to  assume 
entire  responsibility  for  the  work  after  the  first  year. 

The  plan  of  operation  followed  at  Crossett  and  Hamburg,  with 
improvements  suggested  by  experience  and  adaptations  to  local 
conditions,  was  repeated  in  each  of  these  towns.  For  the  four  com- 
munities combined,  physicians'  calls  for  malaria  were  reduced  from 
5,065 — the  average  for  the  two  previous  years — to  554,  a  reduction 
of  89.1  per  cent.  The  per  capita  cost  of  the  entire  work — omitting 
general  overhead — was  74fif.  Results  and  costs  by  communities 
(except  Bauxite)  are  graphically  exhibited  in  Fig.  42,  page  126. 

Results  and  Costs  by  CommunUies 

Lake  Monti- 
Village  Dermott        cello         Bauxite 

Population 975  2,760          3,023            2,500 

Physicians'      calls      for 
malaria: 

1916 1,817  1,399          1,413              862 

1917 1,388  1,248          1,274              729 

1918 83  162             137              172 

Per  cent  reduction,  1917- 

1918 94.8  87.8           89.8            78.4 

Per  capita  cost,  1918....      ^1.25  30.54         30.46           31.11 

Comparison  of  cost  of  operations  with  resulu  accomplished  in 
these  six  towns  tends  to  show  that  malaria  control  in  such  com- 
munities, considered  merely  as  a  business  proposition,  pays.  At  two 
dollars  per  physician's  call,  Crossett  has  been  paying  annually  more 
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tbiii  four  and  one-half  timet  at  much  in  doctort'  billt  alone,  for  the 
priTilege  of  having  malaria,  at  it  expended  in  1918  for  the  upkeep 
of  the  work  which  kept  it  practically  free  from  malaria  and  from  the 
mosquito  u  a  pett.  Hamburg't  annual  doctort'  bill  for  malaria 
had  been  eight  timet  the  cott  of  protection  in  1918.  In  the  four  new 
commanitiet  the  annual  payment  for  phyticiant'  callt  would  cover 
eren  the  relatively  heavy  cott  of  firtt  year  operationt  almott  one- 
tnd-t-half  timet  over.  And  the  doctort'  bill  it  but  an  intignificant 
fractioa  of  malaria't  total  cott  to  the  community. 


CONTROL  BY  SCREENING 

For  commnnitiet  tituated  at  thote  detcribed  above,  there  teemt  to 
be  Otde  need  of  retort  to  other  proceduret  than  thote  directed  againtt 
motquitoet.  The  control  of  malaria  in  townt,  however, — even  in 
small  towns — doet  not  reach  the  heart  of  the  matter.  Malaria  it 
etientially  t  rural  dit^ate,  bearing  mott  heavily  on  the  people  and  the 
iadustries  of  the  farm.  There  are  large  rural  areas,  moreover,  where 
it  the  light  of  our  present  knowledge  the  control  of  mosquito  breed- 
ing is  Dot  practicable.  Malaria  in  thete  localitiet,  if  it  it  to  be  con- 
trolled it  ill  during  the  pioneer  period  of  tettlement,  mutt  be  attacked 
from  iDother  angle.  It  hat  been  thown  by  demonttration  that  under 
conditioDs  which  make  the  cost  of  mosquito  control  prohibitive,  it  it 
itill  possible  to  reduce  the  malaria  rate  by  the  screening  of  houses, 
hy  the  systematic  administration  of  immunizing  quinine,  and  by 
detectiDg  the  human  carriers  and  dettroying  the  paratitet  in  their 
blood. 

Experiment  on  Plantatioiis  Near  Lake  Village,  Ark.    In 

0^  to  test  the  efficiency  and  the  cott  of  tcreening  at  a  control 
measure,  a  field  experiment  wat  conducted  in  1916  on  a  group  of 
cottoD  plantadont  near  Lake  Village,  Arkansas.  The  community, 
which  lajr  along  the  shore  of  Chicot  Lake,  had  an  abundant  supply  of 
anopheles  and  a  high  malaria  incidence.  The  houses  on  these  planta- 
tiOQt  were  typical  negro  cabins,  many  of  them  loosely  constructed 
ud  therefore  difficult  to  protect  against  entrance  by  mosquitoes. 
All  selected  houses  were  screened  with  galvanized  wire  cloth,  16 
a«ih,  the  work  being  carefully  done  by  carpenters  and  without  cost 
^  the  tenants.  The  people  were  taught  by  house-to-house  visits 
the  importance  of  keeping  the  screens  in  good  condition  and  the 
^gers  of  exposure  after  dark  to  mosquitoes  on  the  ouuide  of  their 
homes.  Each  home  was  inspected  at  regular  intervals  throughout 
the  season.    No  other  measure  was  employed. 

The  estimate  of  result  was  based  on  parasite  index.  An  index 
ttken  in  May,  1916,  when  the  work  began,  showed  an  infection  of 
H.97  per  cent;  a  second  index  taken  in  December  of  the  same  year 
*bowed  an  infection  of  3.52  per  cent,  a  reduction  of  70.6  per  cent. 
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Unfortunately,  the  index  for  May,  1917,  which  would  have  afforded 
a  more  instructive  comparison,  is  wanting.  On  a  visit  during  the 
season  of  the  following  year  it  was  found  that  the  screens  were  still  in 
good  repair  and  that  the  people — mainly  typical  plantation  negroes — 
were  convinced  of  their  value.  The  average  cost  of  screening  for  the 
community  was  214.59  per  house.  Estimating  the  life  of  the  screen 
at  two  years,  the  average  annual  cost  would  be  27.29.  On  this 
basis  the  annual  per  capita  cost  of  the  screening  alone  was  21.75. 


CONTROL  BY  IMMUNIZING  WITH  QUININE 

In  another  plantation  community,  immunizing  quinine  as  a  cpn- 
trol  measure  was  put  to  similar  test.  This  second  community  lay 
along  the  bank  of  a  sluggish  bayou,  from  which  it  derived  its  supply 
of  anopheles.  Under  the  direct  supervision  of  the  physician  in 
charge,  quinine  was  administered  to  all  persons  in  the  community  in 
doses  of  five  grains  morning  and  evening — making  ten  grains  a  day — 
for  two  successive  days  each  week.  For  children  under  fifteen  years 
of  age  the  dosage  was  reckoned  at  one  grain  for  each  three  years  and 
was  administered  in  the  same  way.  A  parasite  index  taken  in  May, 
1916,  at  the  beginning  of  the  work,  and  again  in  December  of  the 
same  year,  showed  a  reduction  of  64.45  per  cent.  Again  the  omis- 
sion of  the  index  for  May,  1917,  must  be  regretted.  The  per  capita 
cost  of  the  work,  omitting  the  overhead,  was  fifty-seven  cents. 

These  tesu  in  malaria  control  by  screening  and  by  the  adminis- 
tration of  immunizing  quinine  are  to  be  regarded  as  preliminary  and 
their  results  as  suggestive  only.  Generalization  may  be  attempted 
only  when  they  have  been  carried  out  on  a  much  larger  scale  under  a 
variety  of  conditions  and  with  a  more  reliable  measure  of  results. 


CONTROL  BY  TREATING  THE  CARRIERS 

Since  all  infected  mosquitoes  have  derived  their  infection  from  the 
blood  of  infected  persons,  it  is  theoretically  possible  to  prevent  the 
infection  of  mosquitoes  and  thereby  prevent  the  spread  of  malaria 
in  a  community  by  destroying  the  parasites  in  the  blood  of  the  human 
earner.  Robert  Koch  first  suggested  the  possibility  of  controlling 
malaria  by  the  treatment  of  carriers  during  a  visit  to  Italy  in  1898, 
and  in  1900  demonstrated  his  theory  by  a  definite  reduction  of  the 
malaria  rate  in  a  small  community  of  734  persons  at  Stephansort, 
German  New  Guinea.  The  measure  has  been  rather  widely  employed 
in  German  colonies  and  with  varying  degrees  of  success.  Malaria 
has  been  reduced,  but  in  no  community  does  the  method  seem  to  have 
been  put  to  an  adequate  test  and  with  sufficient  attention  to  measure 
of  resulu  and  to  counting  of  costs. 
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Initial  EzperimeDt  in  BoliYar  County,  MiasiMippi,  191^ 
1917.  As  a  preliminary  study,  a  two-year  field  experiment — in 
which  more  than  30,000  persons  were  registered — was  conducted 
in  Bolivar  County,  Mississippi,  during  1916  and  1917.  The  large 
number  of  blood  examinations  confirmed  with  emphasis  the  impor- 
tance of  the  malaria  carrier.  Persons  who  have  had  clinical  attacks 
are  apt  to  carry  the  parasites  in  the  blood  for  months  after  the 
dinical  symptoms  have  disappeared.  The  examinations  showed 
also  that  the  usual  doctor's  treatment  of  malaria,  although  breaking 
the  chill  and  sending  the  patient  back  to  his  work,  does  not,  in  most 
cases,  sterilize  his  blood.  The  results  of  the  chill  tonics  upon  which 
so  many  people  depend,  are  still  less  satisfactory.  A  very  large 
percentage  of  malaria  cases  treated  by  physicians  or  by  the  use  of 
chill  tonics  continue  to  carry  the  parasites  for  months  after  apparent 
cure,  and  to  te  therefore  subject  to  relapse  and  a  possible  source  of 
infection  to  others.  These  tests  furthermore  established  the  fact 
that  ten  grains  of  quinine  a  day  for  eight  weeks  sterilized  the  blood  of 
about  90  per  cent  of  the  carriers  to  whom  it  was  administered.^ 

With  this  sundard  course  of  treatment  established,  effort  was 
made  during  1918  to  carry  out  a  test  demonstration  in  malaria  control 
by  treating  the  carriers. 

Ttmt  Demonstration  in  Sunflower  County,  Mississippi,  1918. 

For  purposes  of  the  demonstration  a  typical  rural  area  was  selected 
in  Sunflower  County,  Mississippi.  This  area,  like  the  delta  region 
in  the  heart  of  which  it  lies,  is  level,  low-lying,  and  covered  at  fre- 
quent intervals  with  a  net-and-patchwork  of  sluggish  streams,  bayous, 
and  swamps.  Mosquito  breeding  is  abundant  throughout  the  season 
and  the  cost  of  its  control  under  present  conditions  is  prohibitive. 
The  area  contains  about  100  square  miles  and  a  population  of  about 
9,000,  about  1,000  of  these  living  in  the  town  of  Ruleville  and  about 
8,000  on  cotton  plantations  under  typical  delta  conditions.  The 
blacks  outnumber  the  whites  by  about  four  to  one.  Most  of  the 
negroes  can  read,  but  as  compared  with  a  white  population  living 
under  similar  conditions  the  grade  of  intelligence  is  relatively  low. 
The  dominant  industry  of  the  region  is  the  growing  of  cotton;  and 
the  life  of  the  community  centers  in  and  revolves  about  the  cotton 
plantation.  There  are  relatively  few  small  farms  operated  by  their 
owners,  the  prevailing  type  being  the  large  plantation  operated  with 
negro  tenant  labor  under  the  supervision  of  a  resident  manager. 

The  disabling  disease  of  the  region  is  malaria.  At  cotton  culti- 
vating and  picking  time,  when  labor  is  in  greatest  demand  and  when 
dd^f  means  direct  money  loss,  malaria  is  most  severe.  It  is  esti- 
o&ated  that  from  one-third  to  three-fourths  of  the  people  on  these 
plantations  have  one  or  more  attacks  of  malaria  each  year,  and  that 


>Tbae  is  reason  to  bdieve  that  this  retiilt  does  not  hold  (or  all  conditions.  It 
■OH  to  be  much  moce  difficult,  for  example,  to  sterilise  the  blood  of  carrien  in 
vtain  tropical  regions. 
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70  per  cent  or  more  of  all  sickness  disability  in  the  community  is  due 
to  this  cause.  On  one.  plantation,  for  example,  having  a  tenant 
population  of  about  600,  the  average  annual  doctors'  bill  for  the  last 
ten  years  has  been  approximately  {4,000.  Of  this  sum  about  {3,000, 
or  S5.00  per  capita,  is  attributed  by  the  manager  to  malaria.  The 
loss  to  the  tenant  and  to  the  landlord  in  crop  returns  is  much  larger. 
And  since  the  landlord  must  look  to  the  tenant's  crop  both  for  return 
on  his  capital  investment  in  land  and  equipment  and  for  reimburse- 
ment for  his  large  current  advances  to  his  tenant  families,  he  is  most 
deeply  concerned  in  any  condition  which  impairs  the  health  and 
efficiency  of  the  workers  on  his  plantation. 

The  first  step  in  the  demonstration  was  to  map  the  area,  locating 
roads,  streams,  and  homes;  to  take  a  census  of  the  population;  and  to 
make  a  survey  involving  a  record  of  each  person  on  -the  census  roll. 
This  survey  showed  that  of  the  rural  population  40  per  cent  had  had 
clinical  malaria  within  twelve  months;  and  that  of  the  remaining  60 
per  cent  who  had  not  had  a  clinical  attack,  22  per  cent  had  the  para- 
sites in  their  blood.  All  persons  giving  a  history  of  clinical  malaria 
within  twelve  months,  and  those  who  were  found  by  blood  examina- 
tion to  be  carrying  the  parasites,  were  given  sterilizing  treatment — 
namely,  ten  grains  a  day  for  eight  weeks.  Effort  was  made  by  per- 
sonal instruction  and  by  repeated  house-to-house  visits  to  have  the 
prescribed  course  of  treatment  followed  to  the  end.  Irregularities 
occurred  and  are  under  such  conditions  inevitable,  but  in  general 
the  instructions  were  followed.  In  the  rural  area  no  other  measures 
were  employed. 

In  the  town  of  Ruleville  malaria  control  was  based  in  the  main  on 
anti-mosquito  measures.  Here  inspection  disclosed  the  fact  that  mos- 
quito breeding,  which  was  abundant,  was  due  almost  exclusively  to 
running  hydrants  and  leaking  pipes  supplied  by  flowing  artesian 
wells.  The  problem  was  extremely  simple.  The  enactment  of  an 
ordinance  followed  by  the  imposition  of  a  number  of  fines  resulted  in 
the  destruction  of  breeding  places  and  the  consequent  extermination 
of  mosquitoes  in  the  town. 

Results.  Unfortunately  no  reliable  record  is  available  of  the 
number  of  physicians'  calls  within  the  area  before  the  work  began, 
and  the  second  parasite  index  will  not  be  taken  until  next  season. 
The  results  of  the  test,  in  so  far  as  they  may  be  estimated  in  advance 
of  the  final  report,  may  be  summarized  as  follows: 

L  There  has  been  no  transmission  of  malaria  within  the  town  of 
Ruleville  during  the  year,  and  the  town  has  been  free  from  the  mot- 
quito  as  a  pest. 

2.  The  degree  of  malaria  control  resulting  from  the  measures 
carried  out  in  the  rural  area  is  estimated  by  the  director  in  charge  at 
approximately  80  per  cent.  This  estimate  is  based  on  the  record 
of  malaria  histories,  intimate  observation  during  the  season,  informal 
reports  by  tenants  and  plantation  managers,  and  regular  monthly 
reports  submitted  by  physicians. 
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3.  Phjrticians  practicing  within  the  area  report  a  marked  decline 
in  malaria  cases. 

i.  Plantation  owners  and  managers  operating  within  the  area  are 
of  one  accord  in  reporting  an  obvious  decrease  in  malaria  as  compared 
with  previous  years.  One  manager,  for  example,  operates  a  large 
plantation  within  the  demonstration  area  and  a  smaller  one  outside 
the  area.  The  plantation  under  control  has  a  tenant  population  of 
about  600,  the  one  not  under  control  about  180.  The  doctor's  bill 
for  the  jear  on  the  smaller  planution  has  been  greater  than  on  the 
large  one.  This  difference  he  attributes  altogether  to  the  malaria 
control  on  the  larger  planution. 

5.  These  reports  and  estimates  were  checked  by  personal  inspec- 
tion on  a  recent  house-to-house  visit'  among  tenant  families  on  the 
plantations  and  among  families  in  a  community  of  small  landed 
proprietors.  The  following  record  of  the  first  ten  families  visited 
typifies  the  result: 


Negative 

Order 

Number 

Positive 

History 

Nfalaria 

of 

in 

Malaria 

but 

This 

Visit 

Family 

History 

Parasites 
m  Blood 

Year 

12 

10 

0 

3 

6 

4 

0 

0 

0 

1 

0 

0 

0 

0 

0 

2 

0 

1 

5 

0 

3 

0 

0 

8 

9 

0 

0 

9 

1 

0 

1 

10 

4 

0 

0 

ToiAL  58  32  8  4 

PcacnrTACB  op  Reduction,  87} 

Sutmnary 

Population  rural  area 8,000 

Estimated  degree  of  control 80% 

Per  capiu  cost SI  .06 

Per  capita  cost  for  Ruleville {  .41 

Neighboring  counties  in  Mississippi  have  asked  that  the  work  be 
extended  to  them  and  have  indicated  a  willingness  to  provide  the 
fonda.  The  demonstration,  however,  is  only  begun.  It  is  sug- 
gestive but  far  from  complete.  No  conclusion  will  be  attempted 
nndl  the  test  has  been  continued  over  a  period  of  years  within  the 
same  area,  has  been  tried  under  a  variety  of  conditions,  and  has 
been  submitted  to  a  more  definite  measure  of  results. 
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SUMMARY  OF  RESULTS  AND  CX)NGLUSION 

By  way  of  tummary  it  may  be  taid: 

L  That  for  the  average  town  in  our  Southern  States  having  a 
thoysand  or  more  inhabitants  and  a  reasonably  high  infection  rate, 
malaria  control  by  anti-mosqoito  measures  is  economically  feasible; 
that  it  is,  in  fact,  a  sound  business  investment. 

2.  That  in  heavily  infected  regions  where  the  cost  of  mosquito  con- 
trol would  be  prohibitive,  the  amount  of  malaria  may  be  greatly 
reduced  by  resort  to  screening,  to  immunizing  quinine,  or  to  destroy- 
ing the  parasites  in  the  blood  of  the  human  carriers.  The  indications 
would  seem,  in  fact,  to  justify  the  hope  that  by  the  systematic  appli« 
cation  of  these  measures  the  malaria  in  a  community  may  be  held 
within  reasonable  bounds  and  that  this  result  may  be  accomplished 
within  limits  of  cost  which  the  average  community  may  well  afford. 

3.  That  the  people  in  these  communities  are  prepared  to  provide 
the  funds  by  public  taxation  for  malaria  control  when  they  have  been 
shown  by  demonstration  that  the  program  proposed  will  accomplish 
definite  resulu  which  justify  the  expenditure. 

4.  The  results  thus  far  accomplished  would  seem  to  justify  con- 
tinuing these  field  experiments  until  the  principal  procedures  which 
have  been  found  useful  in  controlling  malaria  have  been  pretty  thor- 
oughly tested  separately  and  thus  evaluated.  It  will  then  be  pos- 
sible to  operate  intelligently  a  combination  program  in  which  each 
control  measure  will  be  given  its  place  and  will  receive  varying 
emphasis  from  time  to  time  according  to  the  local  conditions  which 
have  to  be  met.  This  freedom  in  the  use  of  our  tools  will  in  turn 
contribute  toward  the  object  which  we  have  in  view;  namely,  the 
highest  degree  of  malaria  control  consistent  with  a  reasonably  low 
per  capita  cost. 
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IX 
TUBERCULOSIS  IN  FRANCE 

During  1918  the  work  of  the  Commission  for  the  Prevention  of 
Toberculoflit  in  France  was  continued  under  four  departments  or 
diTisions:  the  Educational  Division,  the  Medical  Division,  the  De- 
partment of  Nursing,  and  the  Department  of  Extension.  The  main 
activities  of  each  of  these  departments  are  summarized  below: 

EDUCATIONAL  DIVISION 

The  educational  division  carried  on  four  types  of  activity  during 
the  year:  (1)  traveling  exhibits;  (2)  the  distribution  of  literature; 
(3)  publicity  in  newspapers  and  magazines;  and  (4)  miscellaneous. 

TMvttlliig  Eihiblts.  Three  traveling  exhibits  were  active  dur- 
ing the  year,  and  at  the  close  of  the  year  a  fourth  and  fifth  were  being 
prepared  for  operation.  The  further  development  of  this  particular 
activity  will  depend  upon  the  general  conditions  in  France,  and  the 
feasibility  of  extending  this  work  under  the  mechanical  and  other 
difficulties  which  now  exist. 

During  1918  the  uaveling  exhibiu  visited  ten  departmenu.  In 
seven  of  these  their  work  was  completed.  The  plan  has  been  to 
bold  meetings  and  campaigns  in  all  communities  with  a  population 
of  over  3,000.  In  the  departments  already  visited  141  such  towns 
have  been  reached,  and  875  lectures  with  demonstrations  and  exhib- 
iu have  been  given.  So  far  as  possible  this  work  is  followed  up  in 
each  department  and  community  with  a  view  to  the  organization 
by  the  French  people  of  permanent  activity  in  the  several  centers. 

Utcmtiire.  From  time  to  time,  posters,  pamphleu,  and  other 
material  dealing  with  tuberculosis,  of  which  there  is  now  a  fairly 
comprehensive  series,  have  been  published.  This  printed  matter 
has  been  distributed  widely  throughout  the  whole  of  France.  During 
the  year,  2,115,708  pieces  of  printed  matter  were  distributed. 

General  Publicity.  The  co-operation  of  the  French  press  has 
been  gratifying.  A  series  of  twenty-four  articles  on  tuberculosis, 
furnished  by  the  Commission,  has  been  published  by  thirty-three 
important  provincial  newspapers,  and  a  large  amount  of  additional 
space  has  alto  been  obuined  in  these  and  various  other  departmental 
joomala. 

MiaoeDaneoiu.  The  Commission  also  co-operated  with  the 
Children's  Bureau  of  the  American  Red  Cross  in  the  large  exhibits 
bdd  by  the  latter  organization  in  Lyons,  Marseilles,  St.  Etienne,  and 
Toulouse    A  tuberculosis  exhibit  was  placed  in  the  larger  exhibit 
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of  the  Chndren's  Bureau  and  a  fairiy  complete  teriet  of  educational 
panels  and  some  modela  thus  presented.  A  large  amount  of  litera- 
ture was  also  dutributed.  In  the  four  towns  mentioned  there  was 
an  attendance  of  over  300,000  people. 


MEDICAL  DIVISION 

Following  the  plans  adopted  in  1917,  the  medical  activities  carried 
out  during  1918  were  largely  concentrated  upon  the  two  demonstra- 
tions, one  in  the  19th  arrondissement  of  Paris  and  the  other  in  the 
Department  of  £ure-et-Loir.  In  the  19th  arrondissement  three 
model  dispensaries  with  full  personnel  were  operating  at  the  close  of 
the  year,  and  a  fourth,  which  will  be  the  central  dispensary,  was 
about  to  open.  Four  central  dispensaries,  one  in  each  arrondisse- 
ment, were  in  active  operation  in  the  Department  of  £ure-et-Loir, 
and  six  secondary  dispensaries  had  been  established  and  were  in 
operation. 

Opening  of  Additional  Branch  Dispensaries.  Six  additional 
secondary  dispensaries  for  the  Department  of  Eure-et-Loir  had  been 
nearly  completed  and  were  to  commence  operations  early  in  1919. 
Seven  other  secondary  dispensaries  had  been  determined  upon  and 
the  sites  for  their  installation  obtained,  although  actual  construc- 
tion had  not  begun.  When  these  have  been  established  the  De- 
partment of  Eure-et-Loir  will 
have  twenty-three  dispensaries 
well  distributed,  and  with  the 
addition  of  one  or  two  others 
the  equipment  of  that  Depart- 
mient,  in  so  far  as  dispensaries 
are  concerned,  will  be  complete. 
The  cost  of  establishing  these 
dispensaries  it  very  slight  and 
is  for  the  most  part  provided 
by  funds  obtained  from  the 
French  themselves,  or,  as  was 
the  case  in  certain  instances  in 
the  past,  from  the  American 
Red  Cross. 

Hospital  Beds  and  Sana- 
t<»ium    for    Eariy    Cases. 

The  French  have  already  pro- 
vided or  given  definite  assure 
ance  of  providing  additional 
hospital  beds  in  the  four  chief 
towns  of  the  Department.  The 
Department  has  also  uken  the 
initial  steps  toward  the  etub- 


Fig.  49. — ^Tuberculosis  dispensary 
organization  in  Department  of  Eure- 
et-Loir.    France 
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lishment  of  a  sanatorium  for  early  cases  of  tuberculosis,  and  there  it 
little  doubt  that  this  project  will  be  brought  to  a  successful  issue. 
The  general  equipment  of  the  Department  of  Eure^t-Loir,  from  the 
point  of  view  of  the  tuberculosis  problem,  may  therefore  be  regarded 
as  approximately  complete.  It  is  particularly  gratifying,  too,  that 
each  of  the  communities  in  which  dispensaries  are  situated  has 
organized  French  committees  to  provide  the  necessary  material 
relief  that  was  formerly  obtained  through  funds  from  the  American 
Red  Cross. 

DEPARTMENT  OF  NURSING 

Forty-five  visiting  nurses,  or  VisUeuses  d*Hygiene,  as  they  are 
technically  termed,  were  in  active  service  for  the  Commission  on 
December  31,  1918.  Of  these,  twenty-two  were  in  Paris  and  one  in 
Versailles;  fifteen  were  working  in  connection  with  the  dispensaries  in 
the  Department  of  Eure-et-Loir;  and  seven  were  situated  in  other 


Fig.  52. — ^Work  of  Tuberculosis  Commission  in  France,  to 
December  31, 1918 
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parts  of  France  in  dispensariet  operating  entirely  under  French 
auspices.  Two  Visiteuses  d^Hygiene,  trained  in  the  Commission's 
dispensaries  but  paid  by  local  French  organizations,  were  also  work* 
ing  in  co-operating  dispensaries  in  Paris.  Similarly,  two  others  were 
in  Bordeaux,  working  in  dispensaries  operated  by  that  municipality 
and  acting  as  supervisors  in  a  training  center  which  has  been  organ- 
ized in  that  dty. 

Training  Schools  for  Nurses.  At  the  close  of  the  year,  there 
were  three  training  schools  for  I  Visiteuses  d^ Hygiene  in  Paris, 
attended  by  thirty-three  pupils  for  whom  scholarships  had  been 
provided.  In  addition,  twelve  pupils  who  had  been  furnished  schol- 
arships were  completing  their  training  in  dispensaries  located  in  the 
19th  arrondissement  of  Paris;  seven  other  pupil  nurses  were  in  the 
training  center  at  Bordeaux;  and  four  scholarships  had  been  granted 
to  pupils  in  a  training  school  at  Lyons  organized  in  co-operation  with 
the  Commission.  An  additional  training  center  had  been  opened  in 
Nantes,  but  enrolment  figures  were  not  at  hand. 

DEPARTMENT  OF  EXTENSION 

The  task  of  stimulating  the  organization  of  anti-tuberculosis  work 
in  the  various  departments  and  communities  of  France  was  met  as ' 
far  as  adequate  personnel  was  available.  The  response  by  the 
French  people  has  indeed  been  gratifying.  The  American  Red 
Cross  and  the  Commission  have  carried  on  activities  of  greater  or 
less  extent  in  twenty-seven  departments  of  France.  In  these 
twenty-seven  departments,  twenty-one  dispensaries  were  in  existence 
at  the  time  of  the  first  visiu.  During  the  year  fifty-seven  new  dis- 
pensaries were  organized  and  were  functioning  at  the  end  of  the 
year.  There  were  also  twenty  dispensaries  definitely  provided  for 
and  in  process  of  installation;  and  forty-nine  other  dispensaries 
definitely  planned  for,  the  installation  of  which  could  be  reasonably 
regarded  as  assured  for  the  near  future.  Fifteen  laboratories  had 
been  established  or  arranged  for;  thirty-eight  new  nurses  had  been 
installed;  and  forty-two  new  and  active  committees  had  been  or- 
ganized. 

Orftanization  of  Dispensary  System  in  Other  Departments. 
The  bulk  of  the  expense,  not  only  in  the  establishment  and  installa- 
tion but  in  the  maintenance  of  these  activities,  is  provided  from 
French  sources.  This  field  activity,  which  is  after  all  the  main 
object  of  the  work,  is  now  moving  with  extraordinary  rapidity. 
Plans  are  being  completed  for  the  establishment  by  the  French  of  a 
complete  system  of  dispensaries  in  the  Region  du  Nord,  comprising 
the  five  departments  recently  re-occupied  by  the  Allied  forces  and 
restored  to  France.  -  Demands  from  numerous  departments  which 
have  not  yet  been  reached  are  also  under  consideration  and  will  be 
taken  up  as  soon  as  facilities  permit. 
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TABLE  6  :  Expenditures  of  ItUernational  Health  Board 
During  the  Year  igi8 


Amount 
Expended 

Grand  Total 

$1,121,585.11 

Rbubf  and  Contbol  of  Hookworm  Dibbasb.  . 

MaT.ARTA    fJnVTRflT. 

466,810.76 
26,489.29 
46,639.17 

433,030.43 
36,642.82 
12,600.00 

4,288.01 

6,143.32 
27,696.64 
73,444.68 

YBiiiiOW  Fbtbr  Control 

TUBEBCULOSIB  IN  FrANCB 

PimT.Tn  HiRAr/ni  Ki>ttcatTON 

Philippine  Hoapttat.  Rhtp  , , 

InVBSTIGATION  of  SbWAGB  DiSPOaAL  AT  RXTRAL 
HOMBB 

FiBLD  Staff  Salaries,  Expenses,  Automobiles, 
ETC.,  NOT  Prorated  to  Specific  Budqbtb  . . . 

Administration 

Itemization  bt  States  and  Countries 
Southern  States 

466,810.76 

89,501.86 
67,800.06 
113,646.86 
97,031.00 
97,932.47 

West  Indies 

Central  America 

South  America 

The  Kftflt 

Southern  States $89,601 .36 

Administration 8,749.79 

Alabama 6,922.09 

ArkaTimw 2.7ft4,4i 

Georgia 6,418.96 

Kentucky 2,064.97 

Louisiana 1,317.93 

Maryland 2,494.63 

Mississippi 9,427.62 

North  Carolina 16,776.89 

South  Carolina 13,692.37 

Tennessee 6,642.20 

Texas 9,362.86 

Virginia 6,947.86 

West  Indies 67,800.06 

Administration 4,298.24 

British  Guiana* 16,604.11 

Dutch  Guiana* 4,389. 11 

Grenada 1,833.74 

Jamaica— Survey 3,937.86 

St.  Luda 8,162.28 

St.  Vincent 6,383.26 

Trinidad 12,301.48 

*  For  admlniitrative  reaaoni*  Britith  and  Dutch  Guiana,  aHhoBsh  on  the  main* 
land  of  South  America,  are  coniidcred  Weat  Indian  Colonies. 
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TABLE  7  :  Expenditures  of  International  Health  Board 
During  the  Year  igi8 — Continued 


Fdsldb  of  AcnvrrY 

Amount 
Expended 

Continued 

Central  Am^^rif^         ,,,.,.      S113,M5.A6 

Administration.  .* 7,058.73 

Costa  Rica 21,330 .40 

Guatemala 20,816.27 

Nicaragua 22,454.30 

Panama 24,312.26 

Salvador 17,573.90 

South  America— Brazfl 97,031 .00 

The  East 97,932  47 

Administration .  ,  r    r  ,  r . , ,             4.146-61 

Ceylon 36,041.44 

China 12,400.87 

Fiji 5,679.84 

Papua 2,009.41 

Queensland 16,624.09 

^ychelles  Islands 8,089.06 

Siam 13;042.15 

Matmrta  Controt 

$26,489.29 

Arkansas 

4,749.02 
21,740.27 

nflSSlSfllOOl t  ...»,.  . 

YiLLow  Fkveb  Control 

46,639.17 

East  Coast  of  Brazil  and  Southern  Littoral  of 
tiie  Caribbean 

2,897.97 
22,878.02 

6,595.96 
14,267.22 

Ecuador — Investigation 

Ecuador — Control 

Guatemala — Control 

TuBBBCULOaiS  IN  FRANCE 

433,030.43 

Central  Administration 

80,037.65 

267,237.59 

85,755.19 

Medical  Division 

Educational  Division 

PuBuc  Heaiah  Education 

36,642.82 

Department  of  Hygiene — ^Faculdade  de  Medi- 
cma  e  Cirurgia  de  Sao  Paulo: 

Equipment $13,085.46 

Operating  Expenses 17,578 .  31 

Fellowships 2,125.07 

Bello  Horizonte  Medical  School — Fellowship 
Advisor  in  Medical  Education 

32,788.84 
2,353.98 
1,500.00 
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AusnuLUA — continued 
Commonwealth  government  in  co-operation  with  states  for  rural 

taniution 39-40 

Hookworm  infection  among  aborigines 52 

See  also  Names  of  place; . 

Atutla,  Guatemala 24 

AzxviDO,  Paez: 
Associate  Sute  Director  for  Brazil 8 


Bacilli,  Viabilitt,  see  Names  of  Diseases. 

Biicteriohgical  Study  of  Yellow  Fever,  by  Dr.  Noguchi 22 

Bahia  (State)  Brazil: 

Infection  survey  authorized 86 

Compulsory  erection  of  latrines 108 

Bailey,  Dil  C  A.: 
Sute  Director  for  Salvador 9 

Baebados: 

Request  for  assistance  in  hookworm  control 30 

Erection  of  latrines  prerequisite  to  work  for  hookworm  control .  .37, 108 

Baibee,  Db.  M.  a.: 
Development  of  glycerine-salt  method  of  hookworm  diagnosis ...     70 
Development  of  brine-floution  method  of  hookworm  diagnosis. . .     74 

Treatment  of  hookworm  infection 78 

Also 81 

Baebes,  Db.  M.  £.: 
Sute  Director  for  Siam 9 

Bass,  Db.  C.  C: 

Scientific  Director  Malaria  Work 9 

Also 77 

Batavia: 
Henx>gk>bin  index  among  prisoners 58 

Bauxtte,  Abeaksas,  see  Anti-Mosquito  Measubes,  under  Malabia 
Coktbol. 

Belaib,  St.  Vihcent 92 

Belgium: 
Reduction  in  hookworm  infection  in  mines 91 

Belle  Vue  Distbict,  Bbitish  Guiana 62 

Bengal: 

Work  for  control  of  hookworm  disease 29-30 

Hookworm  infection  in  jails 50-51 

Beta-Napbtbol  : 

In  treatment  of  hookworm  disease 76 

BiGOS,  Db.  HEBMAmt  M.: 

Member  International  Health  Board 7 

BnfBT-SiMON  Test: 

On  soldiers  at  Camp  Travis 31 

On  school  children  m  Queensland 67 
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Caluaqua,  St.  Vihcemt 92 

Camp  Bowie,  Texas  : 
Hookwonn  infection  among  soldiers 61 

Camp  Jackson,  South  Carouna: 
Hookworm  infection  among  soldiers 57 

Camp  Travis,  Texas: 
Lowered  mentality  in  soldiers  caused  by  hookworm  disease. ...  31, 66 

Cabohi  Area,  Trinidad 105 

Cakiiers  of  Disease,  see  Malaria  Control. 

Carvacrol: 
In  treatment  of  hookworm  disease 76 

Castor  Oil: 
In  treatment  of  hookworm  disease 83 

Cayman  Islands,  Jamaica: 
Resolu  of  infecuon  survey  of  1917 86 

Central  America: 

Relief  and  control  of  hookworm  disease 29 

Obstacles  to  constnfction  of  latrines 119 

See  also  Names  of  places. 

Centrifuge,  see  Hookworm  Disease,  Diagnosis. 

Cktlon: 

Enlaned  hookworm  programs  by  bcal  agencies 20 

Relief  and  control  of  hookworm  disease 29 

Rate  of  infection 32, 50 

Effect  of  bookworm  disease  on  influenza 32, 61 

Erection  of  latrines  prerequisite  to  work  for  hookworm  control  . .     35 
Fewer  hospital  admissions  as  result  of  treatment  of  hookworm 

disease 62 

Dosage  of  oil  of  chenopodium  in  treatment 78, 82 

Chenopodium-croton  oil  in  treatment  of  hookworm  disease 81 

Percenuge  of  re-infection 93-94 

Modified  intensive  plan  for  hookworm  control 101 

Pott-campaign  measures ^ 102-103 

Government  regulations  regarding  latrines,  and  results  . . .  108»  111,  112 
See  also  Bogawanulawa,  Ceylon. 

Chagas,  Dr.  Carlos: 
Chairman  Brazilian  Advisory  Committee 10 

Chemical  Study  of  Yellow  Fever,hyH.  E.  Redenbaugh 22 

Chenopodium,  see  Oil  of  Chenopodium. 

CHENOPODItnii-CROTON  OiL: 

In  treatment  of  hookwonn  disease 81 

QocoT  CouNTT,  Arkansas,  see  Lake  Village,  under  Malaria 

Control. 
CnooT  Lake,  Arkansas,  see   Lake  Village,  under  Malaria 

Control. 
CuENGMAi  (Cmr  AND  Province),  see  Siam. 
Chilorkn: 

Treated  for  hookworm  disease  in  Rio  de  Janeiro 30,  65 

McatRl  tesu  in  schools  in  Queensland 31,  66,  67 
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Costa  Rica— oonftfttiei 

Arenge  hemoglobin  index 60 

Lowest  recorded  percentage  of  hookworm  re-infection 92 

Increase  in  number  of  school  and  other  latrine  accommodations  .  119 

Soil  saniution  followed  by  lower  death  rate 123 

See  also  Names  of  places. 

CoOTAjrr,  Dk.  A.  F.: 
Phyiician  in  Charge,  Hospital  Ship  for  Philippine  Islands 10 

CourAMT,  Mrs.  A.  F.: 
Bacteriobgist,  Hospiul  Ship  for  Philippine  Islands 10 

CoTDrcTOX,  D».  P.  W.: 
Senior  State  Director  for  Texas 9 

Cbo68,D]lC: 
Associate  Sute  Director  for  Mississippi 9 

CiossETT,   Amuinsas,    see    Anti-Mosquito    Measures,   under 
Malaria  Control. 

Curacao,  West  Indies: 
Request  for  assistance  in  control  of  hookworm  disease 30 

Darjesunc  District,  India 62, 65 

Darling,  Dr.  S.  T.: 
Professor  of  Hygiene  and  Public  Health,  School  of  Hygiene  and 

Public  Health,  University  of  Sao  Paub 14,42 

Treatment  of  hookworm  infection 78 

Abo note,  74, 81 

Dermott,   Arkansas,    'iee   Anti-Mosquito    Measures,    under 

Malaria  Control. 
Dershimer,  Dr.  F.  W.: 

Sute  Director  for  British  Guiana 8 

Inrestigadons  on  viability  of  hookworm  larvae 97 

DicxoTA  Area,  Cetlon 93, 102 

Dispensaries,  see  Medical  Division,  under  Commission  for  Pre- 
vention OF  Tuberculosis  in  France. 

DocE,  Dr,  George 77 

Drugs: 

Method  of  determining  efficiency 85 

See  also  Names  of  drugs. 
Dust,  see  Hookworm  Larvae,  Viabilitt. 
DuTCB  Guiana: 

Average  henK)gbbin  index 60 

Code  of  saniury  laws 116 

Dysentery 122 

Dysentery  baulli.  Viability 106, 107 

East,  Tn: 

Relief  and  control  of  hookworm  disease 29 

See  also  Undnanasis  Commission  to  the  Onent;  Names  of 
countries. 
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Gkemah  New  Guinea,  see  Koch,  Dr.  Robert. 
GciMAirr: 

Reduction  in  hookworm  Infection  in  mines 91 

Gltcerinb-Salt  Method,  see  Hookworm  disease.  Diagnosis.     , 

Godoard's  Revision,  see  Binet-Simon  Test. 

Goicas,  Surgeon-General  William  C: 

Member  International  Health  Board 7 

Member  Yellow  Fever  Commission  to  Central  America 10 

Resumes  operations  of  Yellow  Fever  Commission 21 

Governor's  Island,  Brazil: 
Latrine  accommodations 114 

Grant,  Dr.  J.  B.: 
Associate  Sute  Director  for  China 8 

Grenada: 
Uniform  tjrpe  of  latrine 116 

Guam: 

Hookworm  infection  survey 29 

Prevention    of    hookworm    infection    shown     by    completed 
survey 30-31,86, 87 

GuARULBos,  Brazil: 

Rates  of  hookworm  infection  and  cures 52 

Infection  among  farm  workers 56 

Intensive  operations  for  control  of  hookworm  disease  begun 89 

Guatemala: 
Cix»peration  of  International  Health  Board  in  control  of  yellow 

fever  epidemic 23-24 

Cases  and  fatalities 24 

Relief  and  control  of  hookworm  disease 29 

Improvement  in  saniution 119 

Su  also  YeUow  Fever. 

Guayaquil,  Ecuador: 

Study  of  yellow  fever  infection 21-22 

Inauguration  of  measures  against  yellow  fever 27-28 

See  also  YeOow  Fever. 

Gunv,  Dr.  S.  M.: 
Associate  Director  Commission  for  Prevention  of  Tuberculosis  in 
France 10 

Hacker,  Dr.  H.  P.: 

Treatment  of  hookworm  infection 78 

Also 81 

Hackett,  Dr.  L.W.: 

Associate  Regional  Director  for  Brazil 8 

Hamburg,  Arkansas,    see  ANn-MosQurro   [Measures,    under 

Malaria  Control. 
Harrison  County,  see  Mississippi. 
Hart  County,  see  Georgia. 
Heiber,  Dr.  Victor  G.: 

Director  for  the  East 8 

Idember  Yellow  Fever  Commission  to  Central  America 10 
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HooKwoMf  Disease,  Methods  of  Treatment — continued 

Routine  dotage  of  oil  of  chenopodium 78^1, 82 

Adminittratioii  of  Chenopodium-Croton  oil 81 

Importance  of  purgatives 82-83 

Relative  efficiency  of  drugs 84-85 

5fir  aJso  Names  of  drugs. 

Hookworm  Disease,  Re-infection: 

au«a 91-92 

Lowest  recorded  percenuge 92 

Highest  recorded  percentage 93 

Fercenuge  in  St.  Vincent,  Seychelles  Islands,  Nicaragua,  Trini- 
dad, and  Ceybn 92-94 

Contributing  factors 94-95 

Hookworm  Disease,  Reuef  and  Control: 

Measures ^ 19 

Increased  financial  participation  of  official  health  agencies 20 

Field  of  operation  during  1918 29 

Requesu  from  various  countri^  for  co-operation 30 

Importance  of  prevention  of  soil  contammation 36 

Results  ol  demonsuations  in  Brazil ...» 37-38 

Demonstration  in  Queensland 39-40 

Work  amonff  southern  troops  of  U.  S.  Army. 57 

Campaigns  followed  by  lower  general  morbidity  rates 61-62 

Investigations  on  school  children  in  Queensland 66-67 

Nearest  approaches  to  complete  eradication 91 

Basis  of  judging  effectiveness  of  campaigns 94 

Means  ot  extending  treatment 97-98 

Important  factors 98 

Modified  intensive  plan 98, 101-102 

Relative  efficiency  of  regular  and  modified  plans 101-102 

Post-campaign  measures  in  Ceylon 102-103 

SoU  saniution 104-106 

Amount  expended 152-154 

See  also  Latrines. 

Hookworm  Larvae,  Viabiutt: 

In  soU  and  feces 95-96 

Investigations  in  California  and  China 96 

Investigations  in  storage  piu,  sand,  flies,  and  dust 96-97 

Hospital  Shif  for  Phiuppine  Islands: 

Suff 10 

Amount  expended 152 

Howard,  Dr.  Hector  H.: 

Director  for  the  West  Indies 8 

Also 77 

Htdrjck,  Dr.  J.  L.: 
Sute  Director  for  Brazil 8 

India: 

Work  for  control  of  hookworm  disease 29-30 

Economic  effect  of  hookworm  disease  among  laborers 33 

Prevalence  of  malaria 41 

Source  of  hookworm  infection 50 

See  also  Names  of  places. 
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Kdidall,  Dr.  A.  I.: 

Chaiinuui  Yellow  Fever  CommiMion  to  Ecuador 9, 22 

RxNDALL,  D&.  A.  I.  AND  Lebredo,  Dr.  M.  G.: 

A  Samlary  Swvey  of  ike  Republic  0)  Ecuador 22 

KniDRicK,  Dr.  J.  F.: 

Sute  Director  for  Seytihelles  Islands 9 

Ksbtuckt: 

Rdief  and  control  of  hookworm  disease 29 

Fiekl  investigations  on  latrines 106, 107 

KiANGSi  Province,   China,  see  Pinghsiang   Colliery,   China. 
Kxblkr,  I>r.  W.  H.: 

Sute  Director  for  Dutch  Guiana 8 

Kuglrr,  Dr.  I.  J.: 

Studies  on  sewage  disposal 106 

Knowlton,  Dr.  R.: 

Treatment  of  United  States  troops  for  hookworm  infection 57 

Method  of  determining  efficiency  of  drugs 85 

KocB,  Dr.  Robert: 

Method  of  malaria  control  by  treating  carriers 132 

KopoiD,  Dr.  Charles  A.: 

Report  on  effect  of  hookworm  infection  at  Camp  Bowie 61 

Resulu  of  investigations  on   hookworm   disease   amd   lowered 

menulity 66 

Devdopment  of  brine  flotation-kx>p  method  of  hookworm  diag- 
nosis      74 

Investigations  on  viability  of  hookworm  larvae 96 

KoSUUfDA-HAFlTTALE,  CeTLON 93 


La  Digue,  Seychelles  Islands 115 

Lars  Village,  Arkansas,  see  Anti-Mosquito  Measures,  under 
Malaria  Control. 

Lambert,  Dr.  S.  M.: 
Special  memberofsuff  for  Australia 8 

Lanr,  Lieut.-Col.  Clayton: 
Report  on  economic  effect  of  hookworm  disease  among  laborers  in 

India 33 

Investigations  on  hookworm  disease  in  tea  gardens 50, 62, 65 

Latrines: 

Prerequisite  to  work  for  hookworm  control 34-35, 108 

Effect  on  infection  rates 88-89 

Sudstics  on  accommodations  in  tropics  and  sub-tropics 104-105 

Types  recommended 105-107 

L.  R.  S.  type 106 

Erected  by  government  regulations  in  Ceylon  and  elsewhere 

108,111,112 

Awaken  interest  among  Singhalese  in  Ceylon 112-113 

In  Pinghsiang  Colliery,  China 113-114 

At  Governor's  Island,  and  Rio  Bonito,  Brazil 114-115 

In  schools  in  Cosu  Rica 119 
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Maf: 

World  map  of  activities 6 

Mabacas  Amea,  Trinidad 105 

Maxaxhao,  Madras: 

Iniection  survey  authorized 86 

Maiskilles,  Franck 139-140 

Martlaiid: 

Rdief  and  control  of  hookworm  disease 29 

Soil  sanitation  followed  by  general  health  improvement  in  Wic- 
omico county 122 

Masreuta,  Ufper,  see  Upper  Maskeuta,  Ceylon. 

Matals  Area,  Cetlon 93, 94, 102, 112 

Matara,  Cetlon 112 

Mauritius: 

Request  for  assistance  in  hookworm  control 30 

Gift  to  government  of  Seychelles  Islands 115 

Medical  and  Pubuc  Health  Education: 

Amount  Expended 152, 153 

Mackmkoff  (Laboratory  Car) 57,97 

Mexico: 

Source  of  yellow  fever  infection  in  Guatemala 24 

Meter,  Ernst  C: 

Director  of  Surveys  amd  Exhibits 8 

Miller,  Dr.  F.  A.: 

Senior  Field  Director  for  Maryland 9 

MniKB,  Dr.  J.  A.: 
Associate  Director,  Commission  for  Prevention  of  Tuberculosis  in 

France 10 

MiNAS  Geraes,  Brazil: 

Hookworm  infection  survey 29 

Infection  survey  begun 86 

Compulsory  erection  of  latrines 108 

Mines,  see  BBLcnnf;  China;  Germany;  Holland;  Pinghsiang 
Coluert,  China. 

Minim  (Unit  of  Measure) note,  78 

MlNUWAGONDA,  CeTLON 112 

MistusiFPi: 

Relief  and  control  of  hookworm  disease 29 

InsuUatton  of  a  latrine  for  every  rural  home  in  Harrison  and 

Stone  counties 120 

Modified  intensive  plan,  see  Hookworm  Disease,  Relief  and 

Control. 
Mollot,  Dr.  D.  M.: 

Senior  Sute  Director  for  Nicaragua 9 

MoNTiCELLO,  Arkansas,  see  Anti-Mosqufto  Measures,  under 

Malaria  Control. 
MosQUTTO,  see  Malaria  Control;  Names  of  species. 

MUANG  PRAO,  SlAM 116 
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Murphy,  Starr  J.: 
Member  International  Health  Board 7 


NANDiisMO,  Nicaragua 92 

Nantes,  France 144 

National   Conference    op    State   and    Provincial    Health 

Oppicers 106 

Necatar  amaicanus  and  Ancylosiome  duodenaie 58 

Nbgapatam,  India 50 

Netherlands,  see  Holland. 

New  Guinea 39 

New  Mexico: 
Hookworm  infection  among  army  recruits 57 

Nicaragua: 

Relief  and  control  of  hookworm  disease 29 

Erection  of  latrines  prerequisite  to  work  for  hookworm  control . .  35,  108 

Value  and  results  of  worm  counts 55 

Examinations  on  anemia  caused  by  hookworm  infection 59 

Average  hemoglobin  index 60 

Decree  ordering  examination  of  school  children  for  hookworm 

disease * 65 

Percentage  of  hookworm  re-infection 92 

Improvement  in  sanitation 119 

NoGucBi,  Dr.  Hideyo: 

Member  Yellow  Fever  Commission  to  Ecuador 9, 22 

A  Bacteriological  Study  of  Yellow  Feoer 22 

Isolates  supposed  yellow  fever  organism 23 

NoRRis,  Dr.  W.  Perrin: 

Associate  Director  for  the  East , 8 

Associate  Regional  Director  for  Ceylon 8 

North  Carolina: 

Relief  and  control  of  hookworm  disease 29 

County  health  or^nization 36 

State  laws  regardmg  latrines Ill 

Resultt  of  rural  health  work 121 

Soil  saniution  and  lowered  typhoid  death  rate 122 

North  Queensland,  Australia: 
Remodeling  of  latrines 115 

Nurses'  Training  Schools,  su  Department  op  Nursing,  undtf 
Commission  por  Prevention  op  Tuberculosis  in  France. 


Oil  op  Chenopodium: 

Variations  in  strength  and  toxicity 76 

Young's  rule  for  administration 76 

Widespread  use  in  treatment  of  hookworm  disease 76, 77 

Sundard  method  of  administration,  with  dosage  for  children  and 
adultt 76.78-79 
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On.  or  CHnropoDiuii— conlsniiei 

Cootnundioitions 78, 82 

Ayeragc  effidency  in  Brazil  and  the  Orient 78,79 

Experiments  among  Brazilian  vagabonds 79 

Tests  in  efficacy  under  field  conditions  in  Brazil 80 

Effect  on  egs-lnearing  functions  of  female  hookworms 80 

Purgatives 80-81,82-83 

Undivided  doses 82 

Fun  effect  on  hookworms 82-83 

In  treatment  of  dysentery 83 

Relative  efficiency 84 

Also 101, 102 

See  also  Chenopodium-Croton  oil. 

Okulmoma: 

Hookworm  infection  among  army  recruits 57 

OKDKKKEElfnfG  INDUSTRIAL  ScHOOL,  BUTISH  GuiANA 97 

Ova,  Detection  op,  see  Hookworm  Disease,  Diagnosis. 


Page,  Walter  H.: 

Member  International  Health  Board 7 

Panama: 

Relief  and  control  of  hookworm  disease 29 

Examinations  on  anemia  caused  by  hookworm  infection 59 

Average  hemogk>bin  index 60 

Use  of  oil  of  chenopodium 77 

Government  appropriation  for  public  and  school  latrines 119 

Papua: 

Hookworm  infection  survey 36, 39 

Erection  of  latrines  prerequisite  to  work  for  hookworm  control . . .  108 

Paraguay: 
Work  for  control  of  hookworm  disease 29-30 

Parana  (State)  Brazil: 

Prevalence  of  hookworm  disease 51 

Infection  survey  authorized 86 

Advance  saniution 108 

Compulsory  erection  of  latrines 108 

PARASiTBSy  see  Intestinal  Parasites. 

Paris 140,143,144 

Paul,  Dr.  G.  P.: 
State  Director  for  Fiji  Islands 9 

Patang,  Sum 116 

Patne,  I>r-  G.  C: 

State  Director  for  Trim'dad 9 

Peace  C6nferencb 39 

Pbarcs,  Dr.  R.  M.: 
Adviser  in  Medical  Education 10 

Pkdroso,  Dr.  Auucanbbr: 
Member  Brazilian  Advisory  Commission 10 
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Pbrnambuco,  Brazil: 

Work  for  hookworm  control 29-30 

Peter's  Hall  District,  BRn:isH  Guiana 62 

Phtsicians'  Calls: 

Reduced  by  anti-mosquito  measures  for  malaria  control 

125,126,129,130 
PiNGHSiANG  Colliery,  China: 

Latrine  accommodations  and  storage  pits 108, 113-114 

Infection  survey  and  organization  of  permanent  sanitary  depart* 

ment 113-114 

Pinheiro,  Rio  de  Janeiro  (State): 
Experiments  in  use  of  oil  of  chenopodium  among  Brazilian  vaga- 
bonds      79 

Plain  Smear,  see  Hookworm  Disease,  Diagnosis. 

PORT-DOUGLASS-MOSSMAN,  QUEENSLAND Ill 

PoRTEUs  Mazes: 
Reurdation  tesu  on  children  in  Queensland 67 

PoRTO  Rico: 

Average  hemoglobin  index 60 

Efforts  toward  hookworm  control 91 

Praslin,  Seychelles  Islands 115 

Pregnancy 77, 101 

See  also  Birth  Rate. 

Privies,  see  Latrines. 

Public  Health  Education: 
Amount  expended 152, 153 

Purgatives: 

Occasions  for  omission  in  treatment  of  hookworm  disease 80^1 

Efficacy  as  vermifuge 82-83 


n  drugs. 


See  also  Names  oi 

Queensland: 

Relief  and  control  of  hookworm  disease 29 

Mental  tests  among  iilfected  children 31, 66-67 

Demonstration  in  hookworm  control 39-40 

Effect  of  rainfall  on  hookworm  infection 49 

Rate  of  hookworm  infection 51 

Type  of  latrines 105 

Erection  of  latrines  prerequisite  to  work  for  hookworm  control  . .   106 

Latrines  required  by  local  authority HI 

See  also  Names  of  places. 

Quinine,  see  Malaria  Control. 

Rainfall: 
Effect  on  hookworm  infection  in  Queensland 49 

Red  Cross,  see  American  Red  Cross. 

Redenbaugh,  H.  E.: 

Member  Yellow  Fever  Commission  to  Ecuador 9, 22 

AChemical  StudyoJ  Yellow  Fever 22 
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Region  du  Nokd,  France 144 

RB-orrBcnoN,  see  Hookworm  Disease,  Re-infection. 

RSTALHULEU,  GUATEMALA 24 

Retardation  Tests,  see  Binet-Simon  Test;  Porteus  Mazes. 

Rice,Dr.  J.  L.: 
Associate  State  Director  for  Guatemala 9 

Rio  Bonro,  Brazil: 

Rates  of  hookworm  infection  and  cures 52 

Erection  of  latrines 114-115 

Rk)  de  Janeiro  (City):  ^ 
Goremment   examinauon    of  school  children   for   hookworm 

disease 30, 65 

Rio  DE  Janeiro  (State): 

RcBef  and  control  of  hookworm  disease 29 

Percentage  of  hookworm  infection 51, 55 

Hookworm  infection  in  vagabond  boys 56 

Infection  among  workers  and  children  on  coffee  plantations 56 

Compulsory  erection  of  latrines 108 

Sm  also  rinheiro,  Rio  de  Janeiro  (State). 

Rio  DE  jANsno,  Universitt  of,  see  Universitt  of  Rio  de  Janeiro. 

Rockefeller,  John  D..  Jr.: 
Member  International  Health  Board 7 

Rockefeller  Instftute  for  Medical  Research: 
Study  of  types  of  latrines 106 

Rodeo,  Costa  Rica: 

Increase  in  average  hemogbbin  index 60 

Re-infection  percentage 92 

Rose,  Wickufpe: 
General  Director  International  Health  Board 7, 8 

RuLETiLLE,  Sunflower  County,  Mississippi,  see  Treatment  of 
Carriers,  umler  Malaria  Control. 


St.  Etienne,  France 139-140 

St.  Lucia,  West  Indies: 

Relief  and  control  of  bookworm  disease 29 

Use  of  oil  erf  chenopodium 77 

St.  Vincent,  West  Indies: 

Relief  and  control  of  hookworm  disease 29 

Percentage  of  hookworm  re-infection 92 

Salt-Flotation  Method,  see  Hookworm  Disease,  Diagnosis. 

Salts: 
In  treatment  of  hookworm  disease 82 

Salvador: 

Relief  and  control  of  hookworm  disease. 29 

Decree  ordering  examination  of  school  children  for  hookworm  dis- 
ease      65 

Erection  of  latrines  prerequisite  to  work  for  hookworm  control . .  108 
Mounted  sanitary  police  to  assist  in  soil  saniution , U9 
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San  Domingo,  Costa  Rica: 
Rate  of  hookworm  infection 50 

San  Jose,  Guatemala 24 

San  Marcas,  Costa  Rica: 
Average  hemoglobin  index 60 

Sand,  see  Hookworm  Larvae,  Viabiutt. 

Sanitary  Survey  of  the  RepMic  of  Ecuador,  by  Dre.  A.  I.  Kendall  and 

M.G.  Lebredo 22 

Santa  Cruz,  Trinidad: 
Latrine  accommodations 116 

Santo  Domingo:^ 
Request  for  assistance  in  control  of  hookworm  disease 30 

Sao  Paulo  (State)  Brazil: 

Relief  and  control  of  hookworm  disease 29 

Hookworm  infection  survey 29 

Percentage  of  hookworm  infection  shown  by  completed  survey  .30-31 

Rates  of  hookworm  and  other  parasitic  infection 51,55-56 

Hookworm  infection  in  vagabond  boys 56 

Infection  amone  workers  and  children  on  coffee  plantations 56 

Hemoglobin  index  of  hookworm  infected  boys 58 

Tests  m  efficacy  of  oil  of  chenopodium  in  treatment  for  hookworm 

disease 80 

Rate  of  hookworm  infection  affected  by  character  of  soil 88 

Completion  of  infection  survey,  with  findings 86, 88-89 

Tests  in  relative  efficiency  of  regular  and  modified  intensive  plans 

for  hookworm  control •. . . .  101-102 

Latrines  on  coffee  plantations 104-105 

Compulsory  erection  of  latrines 108 

Sao    Paulo,  University   of,   see   University  op  Sao  Paulo, 
Brazil — ^Department  op  Hygiene. 

ScHAPiRO,  Dr.  Louis: 
Senior  otate  Director  for  Costa  Rica 8 

School  op  Hygiene  and  Pubuc  Health,  see  Johns  Hopkins 
University-School  op  Hygiene  and  Pubuc  Health. 

Schools,   see   Children;    Onderneeming    Industrial   School, 
British  Guiana. 

Septic  Tank 89, 106, 121 

See  also  Latrines. 

Sewage  Disposal: 

Problem  defined  by  sanitarv  surveys 104 

Special  commission  to  study  methods 106 

Results  of  survey 107 

Soil  saniution  to  proceed  in  advance  of  treatment  for  hookworm 

disease 108 

Cause  of  health  improvement 122-123 

Amount  expended 152 

See  also  Latrines;  Names  of  places. 
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SrrcHCLLBS  Islands: 

Relief  and  control  of  hookworm  disease 29 

Undivided  doses  of  oil  of  chenopodium 82 

Percenuge  of  hookworm  re-infection 92 

CcnnDlete  sanitation  in  advance  of  treatment  campaign . .  .37, 108, 115 
Gift  from  government  of  Mauritius 115 

Siam: 

Relief  and  control  of  hookworm  disease 29 

Hookworm  disease  amon^  soldiers 32, 60-61 

Rate  of  hookworm  infection 51 

Value  and  results  of  worm  counts 55 

Average  hemoglobin  index  in  Chiengmai 60 

Diagnosis  of  hookworm  infectioii  by  glycerine-salt  and  plain  smear 

methods 70,73 

Treatment  of  dysentery  with  oil  of  chenopodium  83 

Erection  of  latrines  prerequisite  to  work  tor  hookworm  control . . .  108 
Soil  sanitation  in  Chiengmai 116 

SlHGHALESK  LaBOKEKS,  CeTLON 113 

Slow  Hill,  St.  Vimcekt 92 

Slides,  ia?  Hookworm  Disease,  Diagnosis. 
SacEAE,  see  Hookworic  Disease,  Diagnosis. 
SimxiE,  De.  W.  G.: 

Associate  Professor  of  Hygiene  and  Public  Health,  School  of 

Hygiene  and  Public  Health,  University  of  Sao  Paulo 10, 42 

Snodgeass,  De.  T.  E.: 

State  Director  tor  Ceylon 8 

Son.: 

Various  formations  as  a£Fecting  pollution 107 

Set  also  Hookworm  Larvae,  Viability;  Latrines;  Soil  Pollution. 
Son.  Pollution: 

Importance  and  means  of  prevention 36 

Offense  punishable  bv  law  in  Ceylon Ill 

See  also  Latrines;  Sewage  Disposal;  Names  of  places. 
Soil  Santfation,  see  Sewage  Disposal. 

SOLDIEES: 

Treatment  by  government  for  hookworm  disease  in  Java 30 

Effecu  of  hookworm  disease  in  Siam  and  -treatment  by  Hluang 

Boriracksha 32,60-61 

Su  also  Mekkmkoff  (Laboratory  Car);  United  Sutes  Army. 

Souni  Carolina: 

Relief  and  control  of  hookworm  disease 29 

Insanitary  conditions 105 

Soil  fonnadon  and  latrines 107 

SoOTBERN  States: 

Enlaned  hookworm  programs  by  local  agencies 20 

Relief  and  control  of  hookworm  disease 29 

Resulu  of  ezperimenu  in  malaria  control 30-31 

Resulto  of  rural  health  work 119-121 

See  also  Names  of  sutes. 

Sktomyia  (Mosqutto) 27 
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Stephansort,  German  New  Guinea,  see  Koch,  Dr.  Robert. 

Stiles,  Dr.  C.  W 77 

Stone  County,  see  Mississippi. 

Storage  Pits,  see  Hookworm  Larvae,  Viability. 

Struse,  Dr.  a.  M.: 

State  Director  for  Guatemala 9 

Sunflower  County,  Mississippi,  see  Treatment  op  Carriers, 

under  Malaria  Control. 
Surveys,  see  Hookworm  Disease,  Infection  Surveys. 

Tamil  Coolies,  Ceylon 101 

Tapachula,  Mexico 24 
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The  work  of  the  International  Health  Board 
began  in  the  year  1914  with  the  extension  into 
foreign  lands  of  the  measures  for  the  control  of 
hookworm  disease  which  had  been  under  way 
for  a  number  of  years  in  the  Southern  States  of 
the  American  Union.  The  first  of  these  foreign 
countries  was  British  Guiana.  Each  succeeding 
year  has  been  marked  by  a  steadily  widening 
range  of  operations.  Governments  in  all  parts 
of  the  world  have  invited  the  Board  to  enter 
with  them  into  crusades  for  better  health.  In 
response  to  these  requests,  hookworm  demon- 
stration campaigns  have  been  organized  in 
Central  and  South  America,  in  Europe,  Asia, 
and  Australia,  and  in  the  West  Indian  and  South 
Sea  Islands.  Meanwhile  the  work  in  the  United 
States  has  been  continued  and  expanded. 

Extension  of  ActiTities 

The  regular  co-operative  program  of  the  Board 
was  enlarged  during  the  year  1919  to  include  the 
activities  enumerated  on  pages  2,  3,  and  4. 
During  recent  years,  in  addition,  the  Board  has 
been  more  and  more  frequently  called  upon  to 
participate  in  public  health  and  related  matters, 
and  to  furnish  information  bearing  on  these 
topics.    Cities,  towns,  states,  and  countries,  as 
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well  as  public  or  semi-public  organizations  and 
officials,  are  availing  themselves  of  the  facilities 
which  the  Board  has  to  offer.  Service  of  this 
kind  is  in  keeping  with  the  established  policy  of 
the  Board :  namely,  to  co-operate  with  govern- 
ments throughout  the  world  in  demonstrating 
the  feasibility  and  economic  value  of  preventive 
measures  against  disease,  and  thus  to  aid  in 
creating,  in  the  various  countries,  popular  inter- 
est in  and  support  for  public  health  work. 

Main  Features  of  the  1919  Work 

All  of  the  work  during  the  year  1919,  as  in 
preceding  years,  was  conducted  in  clo;5e  asso- 
ciation with  governmental  agencies.  TI)e  activi- 
ties enumerated  below  were  the  chief  features 
of  the  program: 

1.  Demonstrations  in  malaria  control  through  anti- 

mosquito  measures  were  continued  in  ten  towns 
in  Arkansas. 

2.  A  program  was  developed,  surveys  were  made,  and 

a  staff  was  recruited  for  extending  the  Arkansas 
type  of  demonstrations  in  malaria  control  (through 
anti-mosquito  measures)  to  nine  additional  south- 
em  states. 

3.  Further  research  into  the  problem  of  malaria  control 

through  anti-mosquito  measures  at  scattered  farm 
homes  was  conducted  in  Hinds  county;  Missis- 
sippi. Special  studies  were  made  of  the  top 
minnow  as  a  means  of  preventing  mosquito- 
breeding. 
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4.  Investigation  of  the  feasibility  of  controlling  malaria 

through  the  treatment  of  carriers  was  continued, 
under  slightly  varying  conditions,  in  Sunflower 
county,  Mississippi. 

5.  Systematic  efforts  to  eradicate  yellow  fever  from 

Guayaquil,  Ecuador,  proved  successful. 

6.  Outbreaks  of  yellow  fever  infection  in  Nicaragua, 

Honduras,  and  Salvador  were  suppressed. 

7.  The  etiology  of  yellow  fever  was  subjected  to  further 

scientific  study. 

8.  Plans  were  matured  for  a  comprehensive  attack  on 

yellow  fever  in  its  remaining  endemic  centers. 

9.  The  campaign  against  tuberculosis  in  France  was 

extended. 

10.  Measures  were  continued  for  tiie  control  of  hook- 

worm disease  in  twelve  southern  states  and  in  six- 
teen foreign  states  or  countries. 

u.  Anti-hookworm  measures  were  begun  in  four  n^w 
fields;  the  state  of  West  Virginia,  the  island  of 
Jamaica,  and  the  states  of  Minas  Gefaes  and 
Parani  in  Brazil. 

12.  Operations  under  a  new  public  health  program  were 

begun  in  Australia. 

13.  Preliminary  hookworm  infection  surveys  were  com- 

pleted in  the  states  of  Minas  Geraes  and  Parani 
(Brazil),  and  at  the  mines  and  shipping  terminus 
of  the  Tayeh  Iron  and  Steel  Works  in  China. 

I4<  Preliminary  hookworm  infection  surveys  were  under- 
taken in  the  states  of  Maranhao  and  Santa  Catha- 
rina  (Brazil),  in  Porto  Rico,  and  in  Colombia, 
South  America. 

15*  The  work  looking  toward  the  control  of  hookworm 
infection  at  the  Pinghsiang  Colliery,  as ' 
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entering  the  public  health  field  in  China,  was 
completed. 

i6.  The  Board's  staff  members  at  the  Department  of 
Hygiene  of  the  Faculty  of  Medicine,  University  of 
Sao  Paulo,  Brazil,  made  valuable  field  studies  in 
hookworm  disease. 

17.  Studies  in  public  health  organization  were  made 

18.  Participation  in  county  health  demonstraticms  in  the 

Southern  States  was  extended. 

19.  Staff  members  were  lent  for  special  service. 

do.  Public  health  fellowships  were  provided  and  an 
organization  was  developed  for  selecting  persons 
qualified  to  receive  the  grants. 

Betterment  of  Rural  Health  Conditions 

The  evolution  of  simple  hookworm  posts  into 
effective  agencies  for  conserving  public  health 
has  been  one  of  the  gratifying  developments  in 
the  Southern  States.  A  county  health  service 
with  a  whole-time  health  officer  at  its  head  has 
been  a  goal  that  has  been  won  for  many  com- 
munities. Demonstrations  to  show  effective 
methods  of  relieving  hookworm  disease  gave 
great  impetus  to  appropriations  for  health 
work  in  general,  and  led  indirectly  to  the  strength- 
ening of  state  and  county  health  departments. 
The  public  began  to  see  that  even  with  modest 
expenditures  of  money,  disease  could  actually  be 
prevented. 
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Pfam  of  Work  Pursued  by  County  Health  Departments 

At  the  present  stage  the  work  essentially 
provides:  (i)  an  education  for  every  citizen 
in  the  fundamentals  of  health  preservation; 
(2)  an  accurate  health  survey  of  the  county  as 
a  whole;  (3)  a  health  map  locating  every  home, 
with  symbols  to  show  the  diseases  that  have 
occurred  at  each  home  during  the  past  five 
years;  (4)  the  medical  inspection  of  every 
school  child,  with  treatment  for  those  who 
require  it;  (5)  examination  for  hookworm  dis- 
ease and  treatment  of  the  infected;  (6)  a  fly- 
proof  latrine  at  every  home,  to  prevent  soil 
pollution  and  its  attendant  diseases,  such  as 
hookworm  disease,  typhoid  fever,  diarrhea,  and 
dysentery;  (7)  infant  welfare  work;  (8)  free 
typhoid  and  smallpox  vaccination;  and  (9)  the 
establishment  of  a  permanent  health  depart- 
ment. 

There  are  minor  differences  in  the  work  which 
the  county  health  departments  conduct  in  the 
different  states.  In  North  Carolina,  life  exten- 
sion work,  which  contemplates  the  early  detec- 
tion and  treatment  of  diseases  of  adult  life;  the 
quarantine  of  infectious  diseases;  the  preven- 
tion of  tuberculosis;  and  free  dental  clinics,  are 
included  among  the  activities  undertaken.  In 
some  of  the  states  the  various  activities  are  not 
prosecuted  simultaneously,  but  are  taken  up  in 
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turn.  Sometimes  the  health  department  centers 
its  energies  during  the  first  year  of  its  organiza- 
tion on  the  prevention  of  soil  pollution,  quaran- 
tine, and  the  medical  inspection  of  school  chil- 
dren. No  rigid  order  is  adhered  to  in  carrying 
out  the  different  features  of  the  program,  but 
each  activity  is  stressed  in  turn  and  each  is 
taken  up  when  the  time  seems  opportune  and 
the  conditions  favorable  for  its  success. 

One  of  the  most  valuable  features  of  the 
work  in  all  the  states  is  the  county  health 
survey.  This  gives  the  state  and  county  health 
departments  a  record  of  all  infections  within 
the  county  and  a  clinical  history  of  each  individ- 
ual. The  survey  includes  particulars  as  to 
hookworm,  malaria,  typhoid  fever,  tuberculosis, 
and  other  communicable  diseases.  In  each 
state  the  co-ordination  of  the  separate  county 
health  departments  is  effected  through  a  central 
bureau  of  county  health  work,  which  is  located 
at  the  headquarters  of  the  state  board  of  health 
and  forms  an  integral  part  of  that  body. 

£ztent  of  County  Health  Work  at  Close  of  1919 

North  Carolina  is  among  the  leaders  in  county 
health  work.  Beginning  there  in  June,  191 7, 
with  the  organization  of  a  department  of  health 
for  the  county  of  Wilson,  the  work  has  since 
grown  and  developed  until  at  the  end  of  19 19 
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Fig.  2  — Motor  clinic  used  in  rural  health  work,  Lee 
county,  Mississippi 


Fig.  3. — Side  view  of  rural  motor  clinic.  Fig.  2 
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the  State  had  twenty-four  counties,  embracing 
38  per  cent  of  its  total  population,  under  whole- 
time  health  officers.  In  fourteen  of  the  counties 
health  departments  had  been  established.  To 
stimulate  the  county  health  plan,  especially 
during  the  formative  period,  the  Board  had  co- 
operated with  ten  states  by  the  end  of  1919  in 
the  development   of 
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their  programs. 

BencAu  of  County  Health 
Work  Appreciated 

In  the  state  of  North 
Carolina  the  four  most 
striking  effects  of  the 
co-operative  plan  of 
county  health  work 
have  been  the  decrease 
in  the  death  rate  from 

•!  11    ^»  J-  ^iR.  5. — Appropriations  of  legis- 

SOU    pollution    diseases,   latures  to  state  Boards  of  Health 

the  steady  increase    in  for  health  work  exclusive  of  tuber- 

"^  ^       culoBis.      Five    southern    states. 

the  number  of  counties  1919  compared  with  1920 
providing  for  whole- time  county  health  officers  or 
county  health  departments,  the  new  and  progres- 
sive health  legislation  enacted  in  1919  by  the 
General  Assembly  of  the  state,  and  the  wide- 
spread recognition  by  state,  county,  and  municipal 
officers,  by  business  men,  and  by  the  public 
in  general,  of  the  value  of  the  work.   The  genuine 
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interest  and  confidence  are  further  attested  by 
the  ever  increasing  amounts  which  the  legisla- 
tures are  appropriating  for  the  work.  As  an 
instance  may  be  cited  the  appropriations  recently 
made  by  the  states  of  Mississippi,  South  Caro- 
lina, Kentucky,  Alabama,  and  North  Carolina. 
Fig.  5  compares,  for  the  five  states,  the  appro- 
priations for  health  work  (exclusive  of  tubercu- 
losis) for  the  years  191 9  and  1920.  The  Ken- 
tucky legislature  has  created  a  special  fund  for 
continuing  state  aid  to  counties  or  districts 
which  establish  or  maintain  departments  of 
health,  and  has  authorized  the  state  auditor  to 
draw  a  warrant  in  favor  of  the  state  board  of 
health  for  $2,500  annually  for  each  county 
which  has  established  a  health  department. 

Rural  Sanitation  in  Biazil 

In  a  number  of  other  countries  a  similar  evolu- 
tion is  taking  place.  Interest  in  rural  public 
health  work  is  becoming  nation-wide  in  Brazil. 
From  all  parts  of  the  country  the  Federal  Govern- 
ment is  being  besieged  with  requests  to  increase 
its  participation  in  rural  health  activities.  As  a 
result,  it  has  matured  plans  for  a  comprehensive 
program  providing  for  the  organization,  with 
government  assistance,  of  rural  sanitary  ser- 
vices throughout  the  republic.  During  1919 
the  states  of  Rio  de  Janeiro  and  Santa  Catharina 
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the  people.  In  February,  the  sugar  planters  of 
the  colony  asked  Government  to  extend  to  their 
laboring  forces  the  benefits  of  hookworm  treat- 
ment and  to  co-operate  in  providing  proper 
sanitary  conveniences  on  the  plantations  and  in 
the  surrounding  villages.  Government  promptly 
adopted  a  practical  working  program  toward 
this  end  and  appropriated  $100,000  yearly  for 
five  years  toward  carrying  it  out. 

The  organization  of  a  sanitary  department  is 
now  well  under  way.  In  addition  to  the  chief 
sanitary  officer,  there  are  on  the  staff  at  present* 
one  assistant,  three  county  sanitary  inspectors, 
four  district  sanitary  inspectors,  two  govern- 
ment disinfecting  assistants,  and  three  clerical 
assistants.  The  chief  officer,  his  assistant,  and 
the  seven  inspectors  have  been  trained  in  Eng- 
land. Each  year  there  are  to  be  added  three  or 
more  district  sanitary  inspectors  similarly  quali- 
fied. In  addition  to  these  developments  $10,000 
was  devoted  to  the  sanitary  department  for 
special  intensive  sanitary  work;  one  estate  has 
built  a  model  village  in  which  to  house  its  labor; 
many  other  estates  are  improving  their  housing 
facilities  and  putting  in  latrine  systems  and 
similar  conveniences;  and  the  city  of  George- 
town is  planning  to  install  both  a  modern  system 
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of  sewage  disposal  and  a  piped  water  supply.  A 
committee  appointed  by  Government  to  report 
on  colony  drainage  is  now  at  work.  A  conserva- 
tive estimate  of  the  amount  that  will  be  spent  in 
the  colony  during  1920  by  Government,  munici- 
palities, and  private  interests,  for  the  purpose  of 
combating  disease  and  dealing  with  such  prob- 
lems as  drainage,  sewage  disposal,  and  water 
supply,  places  the  sum  well  in  excess  of  $200,000. 
And  the  work  contemplated  promises  to  be 
of  a  permanent,  substantial  character  shaped 
along  safe  and  conservative  lines. 

Scoring  Health  Activities 

With  the  rapid  increase  in  the  amounts  set 
aside  for  health  work  in  the  various  states  and 
countries  has  arisen  a  real  need  for  some  measure 
of  the  value  of  the  results  obtained  by  expendi- 
tures for  this  work.  It  is  not  the  amount  which 
a  state  expends  in  health  activities  that  is  of 
importance,  but  the  kind  of  trade  which  it 
makes — what  it  obtains  for  the  expenditure. 
As  a  means  of  arriving  at  an  approximate  evalu- 
ation of  the  public  health  operations  under  way 
in  North  Carolina,  Dr.  W.  S.  Rankin,  State 
Health  Officer,  has  drafted  a  plan  of  scoring,  in 
terms  of  financial  return  to  the  people,  the  vari- 
ous health  measures  in  operation  throughout 
the  state.    This  scoring  method  assigns  to  each 
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health  activity  a  relative  money  value.  For 
example,  each  sanitary  latrine  is  scored  as 
having  a  value  to  the  community  of  $5.00,  each 
hookworm  treatment  as  having  a  value  of  $2.00, 
and  each  life  extension  examination  as  having 
a  value  of  $5.00.  The  total  score  for  all  the 
health  activities  of  the  state  during  the  year 
191 9  showed  an  estimated  return  to  the  people 
of  $1,791,210.00  as  a  result  of  the  expenditure 
by  the  State  Board  of  Health  of  $437,677.00. 

This  method  of  evaluating  health  measures  by 
showing  the  return  for  each  dollar  expended 
should  be  of  great  aid  in  stimulating  the  populace 
and  the  officials  of  the  state  to  an  increased  in- 
terest in  health  work.  It  is  probable,  moreover, 
that  the  plan  will  be  adopted  by  other  states  and 
countries  and  that  a  measure  of  comparison  will 
thus  be  provided  which  should  make  for  a  spirit 
of  friendly  rivalry  conducive  to  a  rapid  and 
wholesome  growth  in  health  activities. 

Eztenskm  ot  Malarial  Control  Program 

During  the  four-year  period  from  1916  to  1919 
inclusive,  the  Board,  in  association  with  govern- 
mental agencies,  was  engaged  in  a  series  of 
field  studies  in  malaria  control.  These  studies 
were  intended  to  determine  the  relative  effi- 
ciency, economy,  and  feasibility  of  different 
methods  under  various  conditions.    Certain  of 
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the  experimental  campaigns  have  been  attended 
with  a  large  measure  of  success.  They  have 
shown  that  by  simple  anti-mosquito  measures 
malaria  can  be  controlled  in  the  average  small 
town  of  the  Southern  States  at  a  cost  well  within 


Fig.  8. — Record  of  malaria  control  in  aiz  Arkansas  towns,  1916-1919 

the  means  of  the  community.  And  furthermore 
they  have  proved  that  the  introduction  of  anti- 
malaria  measures  is  economically  desirable,  in 
that  the  results  more  than  justify  the  expendi- 
ture involved.  The  extra-cantonment  anti- 
malaria  measures  conducted  upon  an  immense 
scale  by  the  United  States  Public  Health  Service 
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further  emphasized  and  confirmed  the  results 
of  the  previous  studies. 

The  success  of  the  foregoing  control  demon- 
strations led  the  state  boards  of  health  of  ten 
southern  states,  in  association  with  the  United 
States  Public  Health  Service,  selected  towns, 
and  the  International  Health  Board,  to  conduct 
surveys  during  1919  and  to  adopt  a  program 
calling  for  the  organization  of  demonstrations 
of  a  similar  nature  in  a  number  of  towns  within 
the  several  states.  Present  plans  provide  for  ex- 
perimental demonstrations  during  1920  in  four 
or  more  towns  in  each  state.  It  is  hoped  that 
these  more  extensive  field  operations  will  confirm 
the  results  of  the  earlier  investigations  and  lead 
to  the  organization  of  state- wide  crusades  against 
a  disease  which  has  long  been  a  serious  menace 
to  life,  health,  and  economic  progress  through- 
out the  South. 

Stamping  Out  the  Seed-Beds  of  YeUow  Fever 

The  program  for  the  attack  on  yellow  fever 
in  its  remaining  endemic  centers  has  been  kept 
steadily  in  mind.  The  disease,  after  being 
present  in  Guayaquil  for  more  than  a  hundred 
years,  was  brought  under  complete  control  in 
May,  1919.  Notwithstanding  this  favorable 
showing,  it  was  considered  advisable  to  continue 
anti-mosquito  measures  throughout  the  year. 
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Rg.  9. — One  step  in  the  eradication  of  yellow  fever. 
Disappearance  of  the  disease  from  Guayaquil,  Ecuador, 
as  result  of  control  measures 
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There  still  remained  the  possibility  that  the 
disease  might  be  re-introduced  from  neighboring 
countries.  During  the  year  1919,  outbreaks 
of  yellow  fever  occurred  also  in  Central  America. 
They  were  not  regarded  as  likely  to  create  new 
endemic  centers,  but  for  humanitarian  reasons 
the  Board  gave,  upon  request,  active  aid  in 
suppressing  them. 

Yellow  Fever  Organltm,  Vaccine,  and  Serums 

The  suggestive  spirochete  isolated  by  Noguchi 
in  Guayaquil  was  further  studied  by  him  and 
his  co-workers  in  Merida,  Yucatan,  during  1919 
and  in  Peru  during  the  early  part  of  1920.  As  a 
result  of  this  work  and  of  further  laboratory 
studies,  it  has  now  become  reasonably  certain 
that  the  organism  which  Noguchi  named  Lep- 
tospira  icteroides  is  the  true  etiological  agent. 
Vaccine  and  serums  made  with  the  organism  are 
protective  in  animals,  and  while  their  use  in 
human  beings  has  been  limited  there  is  much 
evidence  that  they  have  real  value. 

Countries  Visited  by  Yellow  Fever  During  1919 

The  disease  was  reported  during  1919  from 
Peru  and  Brazil  in  South  America,  from  Hon- 
duras, Salvador,  and  Nicaragua  in  Central 
America,  and  from  Mexico.  Upon  the  request 
of  the  Central  American  countries,  a  trained 
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field  force  was  made  available  and  in  the  course 
of  a  few  months  the  disease  was  confined  to  a 
small  number  of  sporadic  cases  in  Salvador. 
Until  the  smouldering  flames  in  the  true  endemic 
centers  in  Mexico  and  Brazil  can  be  extinguished, 
local  conflagrations  caused  by  sparks  of  the 
permanent  fires  must  be  expected  to  occur. 

Vl8it  of  Inquiry  to  West  Africa 

Arrangements  for  sending  to  the  west  coast 
of  Africa  a  mixed  commission,  with  General 
Gorgas  at  its  head,  to  study  the  disease  which 
in  that  region  is  regarded  by  many  as  yellow 
fever,  were  completed  during  1919  with  the 
British  and  other  interested  governments.  The 
fact  that  Noguchi's  spirochete  has  been  definitely 
associated  with  yellow  fever  should  afford  this 
commission  a  better  opportunity  than  has  here- 
tofore existed  for  studying  the  etiology  of  the 
disease. 

Tuberculosis  Work  in  France 

Throughout  its  two  and  one-half  years  of 
work,  the  Board's  Commission  for  the  Preven- 
tion of  Tuberculosis  in  France  has  directed  its 
efforts  toward  the  realization  of  a  three-fold  aim: 
to  demonstrate  that  tuberculosis,  which  claims 
so  vast  a  toll  of  lives  each  year,  is  a  curable  and 
preventable  disease;  to  establish  a  standardized 
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program  for  the  control  of  the  infection  and  to 
secure  its  uniform  operation  by  government 
agencies  throughout  all  departments  of  the 
country;  and  to  effect  the  centralization  of 
volunteer  anti-tuberculosis  work  in  the  hands 
of  a  national  association,  in  much  the  same 
manner  as  similar  activities  in  the  United  States 
are  unified  under  the  National  Tuberculosis 
Association. 

Outstanding  Derelopments  During  1919 

Great  forward  strides  were  made  during  1919 
in  anti-tuberculosis  work  throughout  all  France. 
By  the  end  of  the  year  dispensary  organization 
had  been  completed  in  twenty-one  of  the 
departments  of  the  country,  and  educational 
campaigns  against  tuberculosis  had  been  con- 
ducted throughout  twenty-eight  departments. 
Government  officials  as  well  as  physicians  and 
laity  showed  themselves  alive  to  the  urgency  for 
action  against  the  inroads  of  the  disease,  and  co- 
operated heartily  with  the  Commission  in  all 
its  plans.  The  control  program  which  was 
developed  and  put  into  operation  in  several 
newly  organized  units  seems  to  meet  the 
requirements  admirably,  and  offers  definite  prom- 
ise of  supplying  the  need  for  a  standardized 
working  plan.  During  the  year,  also,  the  initial 
step  was  taken  in  the  nationalization  of  the 
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f^'g-  13- — Effect  of  hookworm  disease  on  growth. 
Queensland,  Australia.  Left,  boy  of  eighteen  years, 
hookworm  free;  right,  boy  of  nineteen,  heavily  infected 
with  hookworms 
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tuberculosis  campaign.  This  was  when  the 
Comit6  National — an  organization  created  in 
191 5  for  the  aid  of  discharged  tuberculous 
soldiers — assumed  the  title  of  the  National  Com- 
mittee of  Defense  Against  Tuberculosis.  The  new 
agency  will  extend  its  field  of  activity  until  it 
embraces  the  entire  tuberculosis  problem  of  the 
country. 

Financial  Participation  of  Goyemment  in  Control  Program 

Another  outstanding  feature  of  the  19 19  work 
was  the  enactment  by  Parliament  of  a  law  which 
provides  that  within  five  years  every  department 
of  France  must  either  construct  a  tuberculosis 
sanatorium  of  its  own,  or  arrange  to  have  the 
sanatoria  of  other  departments  receive  its  pa- 
tients. The  Central  Government  has  bound 
itself  to  assist  in  the  construction  and  mainte- 
nance of  the  sanatoria  to  the  extent  of  50  per 
cent  of  the  cost.  Furthermore,  French  general 
and  municipal  councils,  in  the  various  depart- 
ments in  which  the  Commission  organized  new 
tuberculosis  dispensaries  during  the  year,  ap- 
propriated approximately  $713,000  for  anti- 
tuberculosis work.  In  the  department  of 
Eure-et-Loir,  where  the  initial  rural  dispensary 
work  was  undertaken,  an  agreement  was  reached 
between  the  authorities  and  the  Commission 
whereby  the  department  will  take  over  all  the 
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administrative  expenses  of  its  dispensaries  in 
1920.  The  Commission  will  provide  only  the 
salaries  and  transportation  expenses  of  its 
physicians  and  nurses.  These  co-operative  meas- 
ures are  an  indication  of  the  earnestness  with 
which  national  and  local  authorities  are  facing 
the  problem  of  tuberculosis  control. 

Progress  in  Control  of  Hookworm  Disease 

Work  for  the  relief  and  control  of  hookworm 
disease  was  continued  during  1919  in  the  twelve 
states  of  the  United  States  and  in  the  sixteen 
foreign  states  and  countries  here  mentioned: 


Southern  United  States 

West  Indies 

Alabama 

British  Guiana 

Arkansas 

St.  Lucia 

Georgia 

Trinidad 

Kentucky 

Louisiana 

Central  America 

Mary  kind 

Costa  Rica 

Mississippi 

Guatemala 

North  Carolina 

Nicaragua 

South  Carolina 

Panama 

Tennessee 

Salvador 

Texas 

Virginia 

Brazil 

Federal  District 

The  East 

Rio  de  Janeiro 

Ceylon 

Sao  Paulo 

China 

Seychelles 

Siam 

Queensland  (Australia) 

Eight  new  fields  of  hookworm  operation  were 
entered  during  the  year.  Infection  surveys 
were  completed  or  inaugurated  in  six  of  these 


Digitized  by 


Google 


PROGRESS  IN  HOOKWORM  CONTROL      29 

areas,  and  relief  and  control  measures  were 
begun  in  the  two  others.  Surveys  were  under- 
taken and  completed  in  the  states  of  Minas 
Geraes  and  Parani  (Brazil) ;  and  other  surveys 
were  begun,  but  not  completed  by  the  end  of  the 
year,  in  the  state  of  Maranhao  (Brazil),  in  Porto 
Rico,  and  in  Colombia,  South  America.  An 
active  campaign  for  the  relief  and  control  of 
hookworm  disease  was  launched  in  Jamaica  on 
May  I,  and  in  West  Virginia  late  in  December. 
At  the  completion  of  the  survey  of  Minas 
Geraes  and  Parani  in  Brazil,  these  states  en- 
tered upon  a  co-operative  program  of  relief 
and  control. 

InWtatioiis  to  Participate  in  Control  Measures 

An  invitation  to  conduct  an  infection  survey 
of  the  island  of  Santo  Domingo,  and  to  follow  the 
survey,  if  deemed  expedient,  with  measures  of 
relief  and  control,  was  received  from  Admiral 
Snowden.  This  invitation  had  the  approval  of 
the  Secretary  of  the  Navy.  Other  invitations 
which  reached  the  Board  during  the  year,  and 
which  were  accepted,  were  from  the  Health 
Officer  and  the  Governor  of  Porto  Rico,  the 
invitation  being  forwarded  through  the  Bureau 
of  Insular  Affairs,  a  branch  of  the  War  Depart- 
ment; and  from  the  states  of  Bahia,  Santa 
Catharina,  and  Espirito  Santo  (Brazil).     The 
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initial  step  in  each  of  these  new  fields  will  be  an 
infection  survey. 

Outstanding  Developments  in  Hookworm  Control  During  1919 

During  191 9  the  outstanding  features  in  the 
various  fields  of  operation  against  hookworm 
disease  were  the  rapid  development  in  the  in- 
stallation of  adequate  latrine  systems  in  advance 
of  treatment  campaigns,  the  increased  financial 
participation  of  governments,  and  the  evolution 
of  anti-hookworm  demonstrations  into  compre- 
hensive public  health  agencies. 

Failures  of  Previous  Campaigns 

The  high  re-infection  rate  in  Ceylon  brought 
out  sharply  the  fact  that  unless  soil  pollution 
is  stopped,  treatment  for  hookworm  disease 
brings  only  temporary  relief.  It  is  impera- 
tively necessary  not  only  that  latrines  be  pro- 
vided but  that  they  be  properly  used.  Porto  Rico 
also  affords  a  striking  example  of  the  hope- 
lessness of  treatment  campaigns  unless  they  are 
accompanied  by  good  sanitation.  More  than 
$347,000  has  been  spent  in  the  hookworm  relief 
measures  which  have  been  in  progress  in  that 
island  since  1902.  A  recent  infection  survey 
showed  the  infection  to  be  as  high  as  when  the 
original  program  was  begun.  The  indications 
are  that  more  than  80  per  cent  of  the  rural  popu- 
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lation  remain  infected.     At  more  than  three- 
fourths  of  the  rural  homes  there  were  no  latrines. 

Value  of  Re-inf^tion  Surveys 

Re-infection  surveys  were  conducted  during 
1918  and  1919  in  a  number  of  previously  treated 
areas  in  countries  with  which  the  Board  has 
been  in  co-operation.  The  localities  re-surveyed 
included,  among  others,  areas  in  Ceylon,  Costa 
Rica,  Salvador,  Nicaragua,  British  Guiana,  St. 
Vincent,  and  Trinidad.  All  showed  rates  of  re- 
infection corresponding  inversely  with  the  pro- 
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Fig.  14. — Relationship  between  (i)  absence  of  sanitary  latrines 
and  (2)  rates  of  hookworm  re-infection.   Sixteen  districts  in  Trinidad 
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portion  of  rural  homes  provided  with  adequate 
and  regularly  used  latrines.  The  results  of  the 
re-surveys  were  exhibited  in  graphic  form  and 
brought  to  the  attention  of  the  respective  govern- 
ments. At  the  same  time  the  suggestion  was 
made  that,  since  it  had  proved  futile  to  depend 
upon  treatment  alone  as  a  permanent  relief 
measure,  work  should  be  discontinued  unless 
Government  could  sanitate  all  areas  in  advance 
of  treatment,  and  keep  them  under  a  permanent 
system  of  sanitary  supervision.  The  suggestion 
met  with  gratifying  response.  Many  of  the 
governments  adopted  the  suggestion  at  once, 
others  have  done  so  more  recently,  and  even 
among  the  most  backward  there  are  manifesta- 
tions of  a  very  earnest  desire  to  inaugurate  and 
carry  to  completion  a  program  of  advance  sani- 
tation. 

Pre-campaign  Sanitation  in  West  Indies 

Considered  from  the  standpoint  of  permanent 
achievement,  the  results  for  1919  in  the  West 
Indies  surpass  anything  previously  recorded  for 
these  colonies,  because  definite  and  permanent 
progress  was  made  in  sanitation.  In  every  one 
of  the  colonies  in  which  work  was  conducted 
during  1919,  or  in  which  it  is  planned  to  conduct 
work  during  1920,  Government  is  thoroughly 
sanitating  each  area  of  operation  well  in  advance 
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of  the  inauguration  of  a  treatment  campaign. 
Latrines  of  a  standard  type,  approved  by  the 
boards  of  health  of  the  respective  colonies,  are 
being  built,  and  permanent  staffs  of  sanitary 
inspectors  are  being  provided  to  enforce  the 
sanitary  regulations. 

Advance  Sanitation  in  Central  America 

In  view  of  the  fact  that  the  Central  American 
countries,  with  the  possible  exception  of  Costa 
Rica,  have  been  slow  in  accomplishing  definite 
results  in  sanitation,  it  is  especially  gratifying 
to  report  that  they  are  now  earnestly  striving  to 
secure  proper  sanitation  of  their  areas  at  least 
six  months  in  advance  of  treatment  campaigns. 
The  government  of  Panama  has  recently  issued 
a  decree  making  latrine  construction  obligatory 
throughout  the  republic,  and  the  authorities 
in  Salvador  and  Nicaragua  have  followed  their 
earlier  proclamations  along  this  line,  requiring 
the  erection  of  latrines,  with  legislative  provision 
for  sanitary  supervision  to  insure  complete 
compliance  with  the  laws. 

Securing  the  Use  of  Latrines  in  Ceylon 

The  outstanding  sanitary  problem  confronting 
the  campaign  workers  in  Ceylon  remains  that 
of  securing  the  proper  use  of  the  latrines  which 
have  been  erected  on  all  the  estates.    The  chief 
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difficulty  lies  in  the  fact  that  the  Tamil  coolies 
are  strongly  disinclined  to  use  latrines,  and  often 
prove  intractable.  By  insisting,  in  advance  of 
the  opening  of  treatment  campaigns,  that  la- 
trines shall  be  used  and  that  the  lines  about 
laborers'  quarters  shall  be  maintained  in  sani- 
tary condition.  Government  is  placing  on  estate 
owners  and  superintendents  the  burden  of 
securing  proper  compliance  with  its  sanitary 
rules  and  regulations.  There  can  be  no  doubt 
that  this  accomplishment  marks  a  long  stride 
forward.  With  proper  support  from  the  estate 
owners,  it  should  not  prove  unduly  difficult 
to  accustom  the  mass  of  Ceylon  laborers  to  the 
use  of  latrines,  and  to  give  them  in  addition  at 
least  a  rudimentary  education  regarding  other 
fundamental  factors  of  sanitation. 

Government  Financial  Participation  In 
Hookworm  Control 

One  index  for  gauging  the  measure  of  official 
and  public  recognition  that  is  afforded  the  work, 
is  the  amount  that  governments  grant  toward 
its  support.  In  this  respect,  too,  the  year  1919 
showed  steady  progress.  The  governments  of 
Guatemala,  Nicaragua,  Panama,  and  Salvador 
made  their  first  appropriations  toward  the  sup- 
port of  the  program  for  hookworm  control.  In 
these   countries    the    amount   of   the    support 
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accorded  was  not  large,  but  when  their  financial 
condition  is  recalled,  and  it  is  remembered  that 
other  pressing  problems  demand  a  large  share  of 
their  resources,  these  pioneer  appropriations 
assume  added  significance.  Salvador  and  Nica- 
ragua appropriated  $10,000  each  for  the  year 
1920,  and  the  government  of  Panama,  in  its 
biennial  budget  for  the  period  from  July  i,  1919, 
to  July  I,  1921,  made  an  appropriation  of  $5,000 
yearly  for  the  two-year  period.  Costa  Rica,  in 
spite  of  disturbed  political  conditions,  is  en- 
deavoring to  continue  its  co-operation,  and  has 
agreed  to  increase  its  budget  for  1920  from 
$6400  to  $19,600.  Guatemala,  too,  has  made 
a  beginning  by  appropriating  the  sum  of  $1,200 
toward  the  1920  program. 

RMamption  of  Work  In  Siam  with  Govenunent  Aid 

The  Siamese  Government  gave  little  financial 
support  to  the  initial  demonstration  in  hook- 
worm control  which  was  conducted  in  that 
country  from  February  7,  191 7,  to  March  15, 
1919.  The  work  convinced  the  authorities  of 
its  value,  however,  and  they  requested  its  con- 
tinuation. Therefore  during  1919  a  joint  plan 
was  adopted,  p^roviding  for  the  extension  of 
anti-hookworm  measures  and  the  undertaking 
of  general  public  health  activities  throughout 
a  wide  rural  area  of  the  country.     Operations 
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under  the  new  program  will  be  begun  early  in 
1920. 

Approximately  $17,000  yearly  has  been  appro- 
priated directly  to  the  work  by  the  Red  Cross 
of  Siam,  which  will  be  the  local  co-operating 
agency.  In  addition,  this  society  will  provide 
laboratory  headquarters  and  free  entrance  of 
all  medical  supplies,  and  will  secure  the  active 

support  of  all  local 
government  offi- 
cials in  the  enforce- 
ment of  sanitary 
regulations.  As  its 
share  of  the  ex- 
pense of  the  first 
year's  work,  the 
Board  will  be 
called  upon  to  ap- 
propriate approxi- 
mately $10,480,  to 
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Fig.  15. — Sliding  scale  appropriations 
for  health  work  in  Australia.  Five  years 
beginning  January,  1920 


be  used  to  pay  the  salaries  of  two  directors  and 
to  buy  drugs  and  scientific  equipment. 

Opening  of  Work  in  Queensland  Under  Enlarged  Program 

The  inauguration  of  operations  in  Australia 
under  the  new  plan,  calling  for  greatly  increased 
government  and  local  support,  was  delayed 
until  October  i,  1919.  The  delay  was  due  to 
the  necessity  of  securing  and  training  a  highly 
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qualified  director  to  supervise  the  comprehensive 
health  measures  embraced  within  the  proposed 
plan  of  procedure.  The  plans  call  for  the  annual 
expenditure,  for  five  years,  of  $100,000  from 
funds  provided  by  the  Federal  and  state  govern- 
ments and  by  the  Board.  The  funds  provided 
by  the  Board  are  to  be  contributed  on  a  sliding 
scale  for  five  years,  at  the  end  of  which  time 
the  expense  of  the  work  will  be  borne  entirely 
by  Government  (see  Fig.  15,  page  36). 

Hookworm  control  measures  are  to  form 
the  central  feature  of  the  new  plan,  which  is 
expected  eventually  to  lead  to  the  establish- 
ment of  a  modem,  well-equipped  Federal  minis- 
try of  health.  The  initial  steps  will  consist  of 
hookworm  control  measures  along  the  coast  of 
Queensland,  with  surveys  of  the  Northern  Terri- 
tory, Western  Australia,  and  New  South  Wales. 
Later,  control  measures  will  be  undertaken  in  the 
Australian  South  Pacific  Islands,  lately  acquired 
from  Germany,  which  include  New  Guinea  and 
the  Bismarck  Archipelago. 

Increased  Government  Support  in  Brazil 

The  graph  and  the  maps.  Figs.  16  and  17, 
exhibit  the  increase  in  territory  covered  and  in 
local  financial  support  received  during  the  three 
years  that  have  elapsed  since  the  first  infection 
survey  and  control  demonstration  were  under- 
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taken  in  Brazil.  The  movement  for  increased  local 
financial  support,  which  began  in  191 7,  continued 
and  showed  gratifying  growth  during  191 9.  The 
Federal  Government  made  one  appropriation  of 

$500,000  for  the  partial 
support  of  campaigns 
which  the  states  might 
institute  for  the  con- 
trol of  rural  endemic 
diseases,  and  another 
of  $500,000  toward  the 
eradication  of  yellow 
fever  from  the  country. 
In  the  course  of  the 
year.  Federal  and  state 
governments  together 
provided  about  $921,- 
000  for  operations  in 
rural  sanitation,  in 
which  measures 
against  hookworm  disease  are  to  play  a  leading 
part.  In  all,  ten  states  (including  the  Federal 
District)  joined  in  a  systematic  attack  on  hook- 
worm disease.  Thirty-two  posts  were  maintained 
in  these  states  entirely  at  government  expense. 

Public  Health  IVaining  in  Brazil 

The  Laboratory  of  Hygiene  which  was  estab- 
lished in  connection  with  the  Faculty  of  Medicine 


Fig.  16. — Increase  in  govern- 
ment and  local  support  for  anti- 
hookworm  measures  in  Brazil. 
Comparison  of  funds  appropri- 
ated for  191 7,  1918,  and  1919 
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and  Surgery  of  the  University  of  Sao  Paulo,  has 
been  in  operation  since  March,  1918.  It  offers 
a  general  course  in  various  branches  of  hygiene 
and  public  health  administration.  Dr.  Samuel 
T.  Darling  and  Dr.  Wilson  G.  Smillie,  respective- 
ly, are  the  director  and  the  assistant  director  of 
the  new  department.  The  work  of  the  1919 
school  year  began  in  June.  The  course  now 
being  offered  includes  (in  addition  to  classroom 
lectures)  laboratory  work  in  malaria  and  hook- 
worm disease,  disinfection,  fumigation,  and 
water  and  milk  analysis;  a  study  of  various 
types  of  public  health  literature  and  publicity 
material ;  and  practical  field  work  giving  oppor- 
tunity for  participation  in  anti-mosquito  cam- 
paigns, in  factory  and  sanitary  inspections,  in 
demographical  surveys,  and  in  operations  for 
malaria  and  hookworm  control.  The  staff  of  the 
school  has  also  spent  much  time  on  practical 
field  studies  in  the  control  of  hookworm  disease. 
It  is  expected  that  a  part  of  the  results  of  their 
researches  will  be  published  in  current  medical 
periodicals. 

Or^nization  of  Department  of  School  Hygiene 

A  division  of  school  hygiene  has  lately  been 
organized  in  connection  with  the  department. 
The  work  of  this  division  is  to  be  conducted 
along  the  lines  which  are  being  followed  with 
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success  in  the  United  States  and  in  England.  A 
Brazilian  physician  and  a  Brazilian  nurse  have 
been  placed  in  charge  of  the  work,  and  a  school 
of  about  eight  hundred  pupils  has  been  assigned 
as  the  initial  field  of  demonstration.  The  new 
undertaking  is  believed  to  represent  the  first 
attempt  that  has  been  made  in  South  America 
to  utilize  the  school  nurse  to  bring  about  that 
co-operation  between  parents,  physicians,  and 
teachers  which  is  so  essential  for  the  utmost 
welfare  of  school  children. 

Fellowships  as  a  Means  of  Promoting 
World-Wide  Hygienic  Progress 

Perhaps  no  field  of  health  work  offers  greater 
promise  of  definite  and  permanent  usefulness 
than  that  of  public  health  training.  The  goal 
of  developing  permanent  and  effective  public 
health  agencies  in  various  countries  lies  in  the 
direction  of  training  competent  native  men  to 
administer  the  public  health  programs.  With 
the  award  of  fellowships  for  graduate  study, 
particularly  to  carefully  selected  medical  men 
who  reside  in  the  countries  where  work  is  carried 
on,  there  is  excellent  prospect  that  men  well 
trained  in  the  more  essential  requirements  of 
public  health  administration  may  return  to  their 
countries  and  achieve  leadership  in  public 
health  affairs. 
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Public  Health  Fellowships  During  1919 

Provision  has  been  made  for  twenty-eight 
fellowships  for  study  in  the  various  branches 
of  public  health,  and  for  seven  to  prepare 
teachers  of  hygiene  and  public  health.  It  is 
hoped  that  the  teachers  will  be  available  for 
possible  service  in  schools  of  hygiene  and  public 
health  in  their  native  lands,  as  well  as  for  chairs 
of  public  health  in  undergraduate  medical 
schools.  By  the  close  of  1919  sixteen  of  the 
fellowships  had  been  bestowed.  Seven  were 
granted  to  Brazilian  and  four  to  Czecho- 
Slovakian  physicians;  the  remaining  five  went  to 
medical  graduates  from  Ceylon,  Salvador,  and 
the  United  States.  In  addition,  provision  has 
been  made  for  bringing  ten  young  French 
physicians  to  the  United  States  for  special  study 
in  preparation  for  service  with  the  Board's 
Commission  for  the  Prevention  of  Tuberculosis 
in  France.  No  actual  appointments  under  the 
latter  grant,  however,  had  been  made  up  to  the 
beginning  of  1920. 

Study  Leave  for  Staff  Members 

Progress  has  also  been  made  toward  carrying 
out  the  plan  whereby  special  health  courses  at 
leading  American  or  foreign  institutions  may  be 
pursued  by  members  of  the  administrative  or 
field  staff.    Up  to  the  end  of  19 19  five  regular 
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Staff  members  had  availed,  or  were  availing, 
themselves  of  this  study  privilege:  four  at  the 
School  of  Hygiene  and  Public  Health  at  Balti- 
more, and  the  fifth  at  the  London  School  of 
Tropical  Medicine.  Six  other  physicians,  all 
of  them  under  appointment  to  the  field  staff, 
were  pursuing  an  intensive  course  of  training 
at  the  Baltimore  school.  This  preliminary 
training  includes  brief  courses  in  medical  en- 
tomology, parasitology,  and  protozoology,  which 
it  is  hoped  will  enable  them  to  discharge  the 
more  promptly  and  acceptably  the  duties  in- 
volved in  field  positions.  After  it  becomes 
possible  to  choose  new  staff  members  among 
graduates  of  public  health  schools,  elementary 
training  of  this  kind  will  be  unnecessary. 

Organization  of  Public  Health  Laboratory  Service 

A  public  health  laboratory,  like  a  department 
of  vital  statistics,  is  essential  to  any  effective 
system  of  public  health  administration.  If  a 
health  service  is  to  act  intelligently,  facilities 
must  be  at  hand  for  making  prompt  and  accu- 
rate diagnoses.  These  involve  the  examination 
of  specimens  of  blood,  feces,  and  urine;  the 
analysis  of  water,  food,  and  milk  supplies;  and 
many  other  bacteriological,  chemical,  or  sani- 
tary operations.  The  numerous  requests  which 
have  been  received  for  counsel  in  organizing  or 
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improving  the  laboratory  service  of  various 
national,  state,  and  municipal  health  depart- 
ments led  to  the  engagement  of  Col.  Frederick 
F.  Russell,  of  the  United  States  Army  Medical 
Service,  to  undertake  the  organization  of  a  divi- 
sion of  laboratory  service  under  the  auspices  of 
the  Board.  His  first  duty  was  to  assist  the 
Alabama  State  Board  of  Health  in  re-organizing 
and  further  developing  its  laboratory  facilities. 

Study  of  Laboratory  Needs  in  Utica 

It  has  been  suggested  at  various  times  that 
efficiency  and  economy  might  perhaps  be  pro- 
moted in  some  communities  by  having  a  central 
laboratory  which  could  furnish  the  diagnostic 
work  required  by  the  health  service,  as  well  as 
meet  the  needs  of  the  government  and  private 
hospitals.  Pooling  of  the  resources  should  make 
it  possible  to  employ  a  more  highly  skilled  staff, 
permit  research  work,  and  at  the  same  time 
reduce  the  unit  cost.  In  September,  19 19,  Dr. 
J.  H.  Waite,  a  member  of  the  Board's  staff, 
made  an  inquiry  into  the  possibilities  in  this 
respect  at  Utica,  New  York.  Reports  and  recom- 
mendations based  on  the  findings  have  been 
submitted,  and  are  now  being  considered  by  the 
New  York  State  Board  of  Health.  The  sur- 
vey of  Dr.  Waite  was  largely  provisional,  and 
marked  an  attempt  to  learn  whether  similar 
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studies  offered  promise  of  useful  development  in 
this  direction. 

The  Board  as  a  dearing-House  for 
Public  Health  Information 

During  the  year  19 19  the  first  steps  were  taken 
looking  toward  a  comprehensive  study  of  public 
health  administration.  Preliminary  studies  were 
made,  dealing  with  the  public  health  work  done 
by  the  Children's  Bureau,  by  the  Bureau  of  the 
Census,  and  by  the  Bureau  of  Education,  of 
the  Federal  Government;  a  general  study  of 
public  health  administration  in  Massachusetts 
was  undertaken  with  the  assistance  of  the  State 
Department  of  Health;  a  collection  was  made 
of  the  public  health  bills  which  have  been  pre- 
sented to  Congress,  and  of  the  reports  of  com- 
mittee hearings  and  legislative  debates  on  these 
bills;  information  on  the  organization  of  state, 
county,  city,  and  town  health  administration, 
and  on  the  relationship  between  state  and  local 
health  authorities,  was  gathered  from  the  laws 
and  regulations  of  the  various  states;  data  on 
expenditures  for  public  health  purposes  by  states, 
cities,  and  countries  were  brought  together;  a 
special  report  on  hospitals  and  dispensaries  was 
prepared  and  published ;  and  a  report  on  infant 
welfare  work  in  New  York  City  was  revised. 
As  a  background  for  the  study  of  public  health 
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administration,  a  current  working  bibliography 
for  office  use  was  compiled. 

Study  of  Facilities  for  Medical  and  PuUic  Health  Training 

Dr.  R.  M.  Pearce,  director  of  the  Division 
of  Medical  Education  of  the  Rockefeller  Foun- 
dation, visited  Chile  and  Paraguay  and  made 
a  study  of  medical  education.  His  investiga- 
tions were  undertaken  as  part  of  the  plans 
calling  for  an  intensive  study  of  the  status 
of  medical  and  public  health  training  in  coun- 
tries throughout  the  world.  The  Board's 
Department  of  Surveys  and  Exhibits  compiled 
memoranda  containing  information  of  interest 
in  the  field  of  public  health,  and  distributed 
them  gratuitously  to  educational  institutions, 
government  authorities,  commercial  bodies,  and 
private  institutions.  The  same  department  also 
continued  the  survey  that  it  had  begun  in  191 8 
for  the  purpose  of  bringing  together  information 
on  the  educational  facilities  employed  by  vari- 
ous countries  in  the  teaching  of  hygiene  and 
public  health.  Reports  dealing  with  the  subject 
were  prepared  for  England,  France,  Holland, 
Switzerland,  Italy,  Spain,  and  Germany. 

Issuance  of  Handbook  on  Methods  for  Hookworm  Control 

A  special  handbook  outlining  in  detail  the  field 
methods  employed  by  the  Board  in  the  control 
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of  hookworm  disease,  was  published  during  the 
year.  The  booklet  was  written  by  Dr.  H.  H. 
Howard,  Regional  Director  for  the  West  Indies, 
and  was  entitled:  "The  Control  of  Hookworm 
Disease  by  the  Intensive  Method."  The  trea- 
tise contains  data  of  practical  value  to  physi- 
cians, nurses,  and  laboratory  personnel.  It 
should  also  prove  useful  as  a  means  of  interesting 
governments  and  of  stimulating  them  to  under- 
take anti-hookworm  operations,  either  inde- 
pendently or  in  conjunction  with  the  Board. 

Publications 

The  following  is  a  complete  list  of  the  reports 
and  publications  issued  by  the  International 
Health  Board  during  the  year  1919. 

Printed  Rbports  (Jor  general  distribution) 
Annual  Report  for  the  Year  19 18. 

Control  of  Hookworm  Disease  by  the  Intensive  Method.  By 
I>r.  H.  H.  Howard,  Director  for  the  West  Indies. 

Lithographed  Reports  {Jor  Umiied  distribution) 
Annual  Reports  for  1918  on  Work  for  the  Relief  and  Control  of 
Hookworm  Disease  in  the  following  countries: 

West  Indies 

British  Guiana  Dr.  F.  W.  Dershimer 

St.  Lucia  Dr.  Stanley  Branch 

St.  Vincent  Dr.  P.  B.  Gardner 

Trinidad  Dr.  G.  C.  Payne 

Central  America 

Costa  Rica  Dr.  Louis  Schapiro 

Nicaragua  Dr.  D.  M.  MoUoy 

Panama  Dr.  W.  T.  Burres 

Salvador  Dr.  C.  A.  Bailey 
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Brazil 

Dr.  L.  W.  Hackett 

The  East 

Fiji 

Queensland 
Seychelles 
Siam 

Dr.  G.  P.  Paul 
Dr.  J.  H.  Waitc 
Dr.  J.  F.  Kendrick 
Dr.  M.  E.  Barnes 

Reports  on  Hookworm  Infection  Surveys  in  the  following  coun- 
tries: 

State  of  Sao  Paulo,  Brazil  Dr.  J.  L.  Hydrick 

Jamaica  Dr.  M.  E.  Connor 

The  Illustrated  Story  of  Hookworm  Disease. 

Report  on  Microscopic  Re-examination  of  Patients  Cured  Prior 
to  June  I,  191 8,  in  Work  for  the  Relief  and  Control  of  Hookworm 
Disease  in  Trinidad — Dr.  Geo.  C.  Payne. 

Report  on  Work  for  the  Relief  and  Control  of  Soil-Pollution 
Diseases  in  Texas  from  April  15,  1916,  to  December  31,  1918 — Dr. 
P.  W.  Covington. 

Report  on  Rural  Sanitary  Work  in  Seven  Mississippi  Counties 
from  October  20,  1916,  to  July  i,  1919— Dr.  W.  S.  Leathers  and  Dr. 
Chaillos  Cross. 

Report  on  Rural  Sanitary  Work  in  Harrison  County,  Mississippi, 
from  January  18  to  December  31,  1918— Dr.  P.  G.  Pope. 


Articles  and  Reprints 

Other  important  contributions  to  medical 
and  public  health  literature  were  made  during 
the  year.  Most  of  these  were  in  the  form  of 
articles  published  in  medical  journals  that  are 
widely  circulated  among  persons  interested  in 
medical  and  public  health  topics.  A  list  of  these 
articles  follows: 
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Dm.  M.  E.  Barnes.    Report  for  the  third  quarter,  July-September, 

1918,  on  work  for  the  eradication  and  control  of  uncinariasis  in 
Siam.    China  Medical  Journal,  Jan.,  1919,  v.  33,  p.  74-~75- 

Dk.  C.  C.  Bass.   Studies  in  malaria  control: 

No.  I.  Relative  frequency  of  malaria  in  different  ages  and 
age  groups  in  a  large  area  of  great  prevalence.  Southern 
Medical  Journal,  Aug.,  1919,  v.  12,  p.  456-460. 

No.  2.  Treatment  of  malaria  with  the  special  object  of 
disinfecting  infected  persons.  Journal  of  the  American  Medi- 
cal Association,  Apr.  26,  1919,  v.  72,  p.  1218-1219. 

No.  3.  Observations  on  the  prevalence  of  malaria  and  its 
control  by  treating  malaria  carriers  in  a  locality  of  great 
prevalence  in  the  Mississippi  delta.  Southern  Medical  Jour- 
nal,  Apr.,  1919,  v.  12,  p.  190-193. 

No.  4.  Frequency  of  malaria  relapse  in  an  area  of  great 
prevalence  in  the  Mississippi  delta.  Contributions  to  Medical 
and  Biological  Research,  dedicated  to  Sir  William  Osier,  etc., 

1919.  p.  323-3^6. 

No.  5.  Importance  of  disinfecting  all  cases  treated  as  a 
factor  in  malaria  control  in  a  locality  of  great  prevalence. 
Southern  Medical  Journal,  June,  1919,  v.  12,  p.  306-310. 

No.  6.  Frequency  of  malaria  infection  without  recognized 
symptoms  compared  with  recognized  attacks  in  an  area  of 
great  prevalence.  Southern  Medical  Journal,  Aug.,  1919,  v. 
12,  p.  460-462. 

No.  7.  proportionate  dose  of  quinine  required  to  obtain 
same  results  in  treating  malaria  in  children  of  different  ages 
as  in  adults.  Southern  Medical  Journal,  Aug.,  191 9,  v.  12,  p. 
462-465. 

No.  8.  Some  observations  indicating  that  effective  im- 
munity against  malaria  parasite  infection  does  not  occur. 
Southern  Medical  Journal,  Aug.,  1919,  v.  12,  p.  465-467. 

No.  9.  Effective  and  practical  treatment  of  malaria  to 
disinfect  infected  persons  and  to  prevent  relapse.  Journal  of 
the  American  Medical  Association,  July  5,  1919,  v.  73,  p. 
21-23. 

Some  phases  of  tropical  medicine  in  the  recent  world 
conflict.  New  Orleans  Medical  and  Surgical  Journal,  Aug., 
1919.  V.  72.  p.  72-81. 
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Dr.  M.  E.  Connor.  Questionario  sobre  fiebre  aroarillo.  Guayaquil, 
Imp.  municipal,  1919,  10  p. 

Conferencia  celebrada  ante  el  profesorado  de  las  escuelas  de 
la  dudad  de  Guayaquil,  Guayaquil,  191 8,  5  p. 

Dr.  S.  T.  Darling.  Pesquizas  recentes  sobre  a  opila^do  na  Indone- 
sia. Annaes  paulistds  de  medicina  e  cirurgia,  Feb.,  1919,  v.  7, 
p.  25-38.  Same  reprinted  in  Faculdade  de  medicina  e  cirurgia 
de  Sao  Paulo,  InstiliUo  de  hygiene,  Boletim  N.  2. 

Sobre  algumas  medidas  anti-malaricas  em  Malaya. 
Faculdade  de  medicina  e  cirurgia  de  Sao  Paulo,  Institulo  de 
hygiene,  Boletim  N.  i. 

Dr.  F.  W.  Dbrshimbr.  The  uncinariasis  campaign.  British  Guiana 
Medical  Annual,  1919,  v.  22,  p.  29-32. 

Dr.  Livingston  Farrand.  Future  co-operation  between  the 
American  Red  Cross  and  public  health  agencies.  American 
Journal  of  Public  Health,  Aug.,  1919,  v.  9,  p.  583-585. 

Dr.  S.  M.  Gunn.  Une  guerre  n^essaire  contre  la  tuberculose.  Je 
sais  tout.  May  15,  1919,  v.  15,  p.  529-537.  Same  reprinted. 
English  trans,  in  American  Journal  of  Public  Health,  Oct.,  1919, 
V.  9,  p.  767-775. 

Dr.  V.  G.  Hbisbr.  Teaching  public  health  by  demonstration. 
New  York  State  department  of  health.  Health  News,  Sept. 
1919,  V.  14,  p.  226-229.    Same  reprinted. 

Dr.  a.  I.  Kbndall.  National  and  international  relations  of  sanita- 
tion in  Ecuador.  Journal  of  the  A  merican  Medical  A  ssociation, 
Feb.,  22,  1919,  V.  72,  p.  599-600. 

Dr.  Mario  Lbbrbdo.  Consideraciones  que  sugiere  lo  publicado  por 
el  Dr.  Noguchi  sobre  etiologia  de  la  fiebre  amarilla.  Vida 
Nueva,  July,  1919,  v.  11,  p.  145-155- 

Dr.  E.  C.  Mbybr.  Hospital  service  in  rural  communities.  Journal 
of  the  American  Medical  Association,  April  19,  26,  May  3,  10, 
17,  1919,  V.  72,  p.  1135-1136,  1219-1223,  1365-1367.  1460- 
1463.    Same  reprinted. 

Dr.  J.  A.  Millbr.  Tuberculosis  among  European  nations  at  war. 
American  Review  of  Tuberculosis,  Aug.,  191 9,  v.  3,  p.  337-358. 

Dr.  Wickliffb  Rosb.  Field  experiments  in  malaria  control.  Jour- 
nal of  the  American  Medical  Association,  1919,  v.  73,  p.  1414- 
1420  (abbreviated  article,  maps  omitted).  Same  reprinted, 
with  ma(>s,  28  p.  Spanish  trans,  in  Journal  of  the  American 
Medical  Association  (Spanish  edition),  Nov.  15,  1919.  v.  2. 
p.  660-667.    Same  reprinted. 
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De.  Louis  Schapiro.  Physical  and  economic  benefits  of  treatment 
for  hookworm  disease.  Journal  of  the  American  Medical  Asso- 
ciation, Nov.  15,  1919,  V.  73,  p.  1 507-1 509.  Same  reprinted. 
Spanish  trans,  in  Journal  of  the  American  Medical  Association 
(Spanish  edition),  Dec.  15,  1919,  v.  2,  p.  793-795- 

Dr.  H.  a.  Taylor.  Malaria  control  demonstration  at  Hamburg, 
Arkansas.  Southern  Medical  Journal,  Feb.,  191 9,  v.  12,  p. 
74-86.    Same  reprinted. 

Dr.  J.  H.  Waitb  and  Dm.  L  L.  Neilson.  Study  of  the  effects  of 
hookworm  infection  upon  the  mental  development  of  North 
Queensland  school  children.  Medical  Journal  of  Australia, 
Jan.  4,  19 19,  V.  I,  p.  i-io.  Same  (without  tables)  in  Jourrud 
of  the  American  Medical  Association,  Dec.  20,  191 9,  v.  73,  p. 
1877-1 879.    Same  reprinted. 

Dr.  Linsly  R.  Wiluams.  Public  health  work  in  Germany  in  the  area 
occupied  by  the  American  army,  New  York  state  department 
of  health.    Health  News,  Oct.,  1919,  v.  14,  p.  249-252. 


In  addition,  Dr.  Noguchi,  a  member  of  the 
staff  of  the  Rockefeller  Institute  for  Medical 
Research,  whose  services  had  been  lent  to  the  In- 
ternational Health  Board  for  special  studies,  con- 
tributed papers  to  the  Journal  of  the  American 
Medical  Association  and  to  the  Journal  of  Ex- 
perimental Medicine.  The  articles  set  forth  the 
chief  features  and  the  results  of  his  investiga- 
tions at  Guayaquil,  Ecuador,  regarding  the 
etiology  of  yellow  fever. 

Other  Publications  and  Exhibits 

An  exhaustive  bibliography  on  hookworm 
disease,  intended  to  cover  all  available  references 
in  medical  literature  on  this  subject,  is  now 
nearing  completion  and  will  be  ready  for  publica- 
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tion  at  an  early  date.  Further  progress  has  been 
made,  also,  on  the  production  of  a  film  on  hook- 
worm disease  and  in  connection  with  a  lecture 
chart  on  malaria. 

Lending  Staff  Members  for  Special  Service 

The  Board  is  frequently  called  upon  to  lend 
its  staff  members  to  health  agencies  for  special 
assignments  of  research  and  investigation,  or  to 
advise  health  officers  on  definite  aspects  of  their 
work.  Special  service  of  this  kind  constitutes 
one  of  the  fields  in  which  the  Board  may  be 
helpful,  and  in  which  it  may  do  much  to  realize 
its  fundamental  aim:  that  of  aiding  in  organiz- 
ing or  further  developing  health  services  of 
various  kinds. 

Survey  of  Health  Conditions  at  Halifax 

The  survey  of  health  conditions  at  Halifax, 
which  was  undertaken  by  Dr.  Heiser  soon  after 
the  holocaust  there,  is  a  case  in  point.  The 
study  led  to  definite  recommendations  for  the 
creation  of  a  modern  municipal  health  organiza- 
tion. The  recommendations  were  accepted  and 
were  embodied  in  the  new  health  program 
adopted  for  the  city.  The  Board  was  invited  to 
keep  in  close  touch  with  the  plans,  and  its  co- 
operation and  advice  at  every  step  of  the  way 
have  been  welcomed. 
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PubUcation  of  Railway  Sanitary  Code  for  United  States 

The  Board  donated,  also,  the  services  of  one 
of  its  staff  members  to  assist  in  the  preparation 
of  a  railway  sanitary  code  for  the  United  States 
Railroad  Administration.  This  effort  marks  the 
first  attempt  to  compile  a  uniform  code  of  such  a 
nature  for  the  railroads  of  the  country.  It 
promises  to  have  a  far-reaching  and  salutary 
effect  as  a  means  of  giving  a  practical  edu- 
cation in  hygiene  to  the  2,000,000  railroad 
employes  and  to  the  many  millions  of  railroad 
patrons. 

Other  Incidental  Actirities  of  Staff  Members 

Dr.  Waite  made  a  survey  of  health  conditions 
in  Olean,  N.  Y.,  and  furnished  a  report  to  the 
New  York  State  Department  of  Health.  Among 
other  activities  for  which  staff  members  were 
lent  during  the  year  were  the  completion  of  the 
special  social  hygiene  survey  which  was  under- 
taken in  191 8  for  the  American  Society  of  Social 
Hygiene,  and  the  supplying  of  staff  members  to 
conduct  a  nursing  survey  for  the  American  Red 
Cross.  These  and  the  many  other  less  important 
and  incidental  services  of  this  kind  which  were 
rendered  during  the  course  of  the  year,  represent 
in  their  aggregate  an  important  contribution 
toward  the  promotion  of  "the  well-being  of 
'  mankind  throughout  the  world." 
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Additional  Information  in  the  Appendix 

The  annual  report  of  the  International  Health 
Board  for  the  year  191 8  contained,  in  the  form 
of  an  appendix,  a  detailed  account  of  the  prob- 
lems encountered  by  the  Board  throughout 
the  course  of  its  various  field  operations  for  the 
control  of  hookworm  disease,  and  a  discussion 
of  the  working  methods  employed  in  meeting 
these  problems.  Health  workers  throughout 
the  world  seemed  to  find  this  text  of  value  as  a 
working  handbook.  Requests  for  copies  of  the 
report  exceeded  the  available  supply.  In  order 
that  the  numerous  demands  for  this  material 
might  be  met,  the  Board  has  included  in  its 
report  for  the  current  year  a  reprint  of  the  hook- 
worm section  of  the  report  for  191 8,  revised  to 
include  the  results  of  the  research  and  the  prac- 
tical work  of  1 91 9.  In  the  following  pages 
therefore  will  be  found  a  complete  discussion  of 
the  Board's  experience  up  to  the  end  of  191 9  in 
measures  for  the  control  of  hookworm  disease. 

The  sections  of  the  appendix  relating  to  the 
control  of  yellow  fever,  the  studies  and  demon- 
strations in  malaria  control,  and  the  campaign 
against  tuberculosis  in  France  deal  primarily  with 
the  results  for  the  year  191 9. 
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EXTENT  AND  SEVERITY  OF  HOOKWORM 

DISEASE 

Hookworm  infection  is  found  in  ail  tropical  and  sub-tropical 
countries  in  the  zone  which  encircles  the  earth  between  parallels 
36°  north  and  30®  south.  An  idea  of  the  wide-spread  prevalence  of 
the  disease  within  this  infected  zone  may  be  gained  from  the  following 
statements.  In  fifteen  foreign 
countries,  measures  for  the 
relief  and  control  of  hookworm 
disease  were  terminated  during 
1919  in  eighty-three  rural  areas 
having  an  average  population 
of  4422.  In  fifty-eight  of  these 
areas  more  than  sixty  of  every 
one  hundred  persons  examined 
were  found  to  be  infected.  In 
fourteen  of  the  areas  the  infec- 
tion rate  was  between  90  and 
100  percent ;  in  sixteen  between 
80 and  90  percent;  in  fifteen 
between  70  and  80  per  cent; 
and  in  twelve  between  60  and 
70  per  cent.  In  only  three  areas 
were  rates  lower  than  20  per 
cent  recorded. 


High  Rate  of  Infection  in 
India.  Microscopic  examina- 
tion in  Ceylon  of  more  than 
50,000  Tamil  coolies  from 
Southern  India  has  shown 
more  than  98  per  cent  of  them 
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Fig.  18. — Rates  of  hookworm 
infection  by  age — all  countries. 
Based  on  examinations  from 
March  12,  1914,  to  December  31, 
1919 

to  be  infected.  This  confirms  the  investigations  carried  out  by  the 
Indian  Medical  Service  at  Negapatam,  the  great  clearing  port  for 
labor  leaving  South  India,  which  showed  99.8  per  cent  of  the  emi- 
grant laborers  to  be  infected.  Much  of  India's  population  of  300,- 
000,000  is  under  the  burden  of  a  heavy  hookworm  infection  and  is 
the  source  from  which  the  disease  b  carried  to  many  parts  of  the 
world.  In  some  of  the  rural  regions  of  that  country,  from  80  to  100 
per  cent  of  the  population  is  infected. 
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The  original  investigation  carried  out  by  Lieut. -Col.  Clayton  Lane 
under  the  auspices  of  the  Indian  Research  Fund  Association,  in  a 
group  of  tea  gardens  in  Assam,  showed  63  per  cent  of  the  33,590 
persons  examined  to  be  infected ;  and  a  second  inquiry  carried  out  by 
the  same  investigator,  in  the  jails  of  Bengal  presidency,  demonstrated 
the  infection  in  8,973,  or  71.3  per  cent,  of  the  12,570  prisoners 
examined.  In  all,  twenty-six  jails  were  visited,  and  the  rates  of 
infection  recorded  ranged  from  47.9  in  the  Presidency  jail  at  Calcutta 
to  as  high  as  86  per  cent  in  the  jail  at  Hooghly.  The  sanitary 
authorities  believe  that  more  than  30,000,000  of  the  45,000,000 
inhabitants  of  Bengal  proper  are  infected,  and  are  undertaking  a 
systematic  attack  on  the  disease,  beginning  with  a  campaign  in  the 
schools. 
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Fig.  19. — Rates  of  hookworm  infection  in  Brazil,  by  states.    Based 
on  surveys  and  control  measures  up  to  December  31,  191 9 
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PreTalence  of  the  Disease  in  Brazil.  In  Brazil  the  field  of  opera- 
tions  against  hookworm  disease  is  almost  unlimited.  As  far  south  as 
the  state  of  Rio  de  Janeiro  the  average  infection  has  reached  85  per 
cent,  and  the  recent  survey  of  the  state  of  MaranhsLo  shows  that  in 
no  town  yet  examined  in  that  state  is  the  incidence  of  the  infection 
less  than  96  per  cent.  Considering  all  the  areas  of  Brazil  in  which 
anti-hookworm  work  was  completed  during  19 19,  not  less  than  86.8 
per  cent  of  all  persons  examined  were  found  to  be  infected  with  one 
or  more  kinds  of  intestinal  parasites,  hookworm  infection  alone  being 
present  in  two  of  every  three  persons  examined. 

The  Director  of  Rural  Sanitation  estimates  that  more  than  80  per 

cent  of  the  adults  and  more  than  90 

per  cent  of  the  children   living  in 

rural  portions  of  the  Federal  District 

of  Brazil  are  infected  with  some  form 

of  intestinal  parasite.    The  number 

infected  with  hookworm  he  puts  at 

f 00,000,  or  two-thirds  of  the  district's 

rural  population.     Among  the  first 

1 1^39  persons  examined  in   Jacare- 

pagua,  a  typical  rural  community  of 

this  District,  the  percentage  found 

infected  with  hookworm  was  75,  and 

only  six  persons  were  found  who  were 

free  of  all  forms  of  intestinal  parasites. 

In  the  survey  of  the  state  of  S§o 

Paulo   three  of  every  five  persons 

examined  were  found  to  be  infected 

with  hookworm  disease  and  four  of 

every  five  with  some  type  of  parasite. 

On  coffee  plantations  in  the  latter 

state  practically  100  per  cent  of  the 

adult  population,  or  persons  fourteen 

>^ears  of  age  or  over,  are  infected,  and 

the  average  number  of  hookworms 
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Fig.  20. — Rates  of  hook- 
worm infection  by  race — ^all 
countries.  Based  on  examina- 

harbored  ^r  pen«n  is  as  high  as  160.  ^i?"*  ^'?™  ^^^  '^'  '9i4.  to 
Among  the  first  450  persons  examined  ^^ember  ^  1919 
in  the  state  of  Parani  every  one  was  found  to  be  infected  with  hook- 
worm. The  infection  on  the  plateau  of  this  state,  except  in  one  or 
two  cities,  is  low,  but  its  littoral,  though  well  within  the  temperate 
sone,  shows  an  incidence  of  infection  among  the  highest  in  Brazil. 
Similarly,  the  preliminary  obscurations  in  the  recently  inaugurated 
survey  of  the  state  of  Santa  Catharina  show  a  very  high  incidence 
of  infection  along  the  coast,  ranging  in  seven  towns  from  77  to  98 
percent. 

Infection  Rates  in  Sumatra  and  Formosa.  In  Sumatra  the 
infection  is  found  probably  as  frequently  as  anywhere  else  on  the 
globe.    Van  der  Heyden  and  Schueffner  examined,  during  191 4, 
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thousands  of  laborers  in  the  Lampong  district  of  South  Sumatra  and 
reported  that  not  a  single  one  was  without  hookworm  infection. 

In  Formosa,  recently,  among  a  group  of  political  prisoners  in  the 
Taikoku  jail,  practically  all  of  whom  had  come  from  the  mountain 
villages  of  that  country,  90.3  per  cent  infection  was  found  among  the 
first  300  prisoners  examined.  This  led  to  the  examination  of  i^ooo 
other  prisoners,  97  of  whom  were  Japanese  and  the  other  903 
Formosans.  The  inquiry  developed  that  59.0  per  cent  of  the 
Formosans  and  36.1  per  cent  of  the  Japanese  were  harboring 
hookworms. 

Prevalence  of  Hookworm  Infection  in  Central  America.   In 

Central  America  the  results  of  approximately  five  years'  work  have 
shown  that  on  the  avetag^  two  of  every  three  rural  inhabitants  are 
infected.  Within  the  borders  of  most  of  the  countries,  however,  there 
are  wide  regional  or  climatic  differences  in  the  rates  of  infection,  as  in 
Guatemala,  for  example,  where  the  infection  rate  on  the  Atlantic 
slope  is  only  37  per  cent,  as  compared  with  88  per  cent  on  the  Pacific. 
Operations  in  this  country  during  1919  were  confined  almost  entirely 
to  regions  near  the  Pacific,  and  on  the  average  eighty-six  of 
every  one  hundred  persons  examined  were  found  to  be  infected. 

In  Colombia,  which  adjoins  the  Central  American  countries  on  the 
south,  there  is  an  average  infection  rate  of  78.1  per  cent,  ranging  by 
provinces  from  the  lowest  (9.6)  in  Bogota  to  the  highest  (98.7)  in 
Ubate.  For  all  districts  having  an  altitude  of  less  than  6,600  feet, 
the  average  infection  rate  is  not  less  than  81.4  per  cent.  There  are 
numbers  of  smaller  areas  in  Central  America  where  the  infection 
approaches  100  per  cent,  as,  to  choose  but  one  or  two  examples  from 
the  191 9  control  operations,  the  district  of  Santiago,  province  of 
Veraguas,  Panama,  where  97  per  cent  of  the  people  examined  were 
found  infected;  and  the  districts  of  General  and  Osa  in  Costa  Rica, 
where  94.9  per  cent  were  found  to  be  infected  with  hookworm  and 
100  per  cent  with  one  or  another  type  of  intestinal  parasite. 

Infection  Rates  in  Countries  Recently  Inaugurating  Con- 
trol  Measures.  An  infection  rate  of  60.5  per  cent  was  recorded 
among  12,504  surface  and  underground  workers  examined  in  a 
control  campaign  carried  out  at  the  Pinghsiang  colliery  in  China;  of 
33.4  per  cent  among  777  persons  examined  at  the  Tayeh  Mines  and 
Works  in  the  same  country;  of  78  per  cent  among  37,971  persons 
examined  in  the  province  of  Chiengmai,  Siam;  of  21.1  per  cent  among 
21,844  persons  examined  in  twelve  ^mall  settlements  in  the  state  of 
Queensland,  Australia;  and  of  52.3  per  cent  among  6,413  persons 
examined  in  the  first  two  areas  worked  in  the  island  of  Jamaica. 
These  are  countries  in  which  co-operative  control  measures  have 
been  inaugurated  during  the  past  three  years.  Reports  from  Aus- 
tralia had  indicated  that  there  was  little  or  no  infection  among  the 
aborigines,  but  over  80  per  cent  of  all  those  examined  to  date  have 
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been  found  infected.    Arrangements  for  their  treatment  are  now 
being  made  through  the  Chief  Protector  of  Aborigines. 

Factors  FaToring  or  Retarding  Infection.  The  influence  of 
vegetation,  shade,  and.  the  character  and  cultivation  of  the  soil  was 
strikingly  shown  in  the  state  of  Minas  Geraes,  Brazil,  during  19 19. 
This  state  is  divided  into  two  great  regions:  prairie  and  woods;  the 
one  is  grassy  and  rolling,  with  little  or  no  shade  and  with  sandy  soil; 
the  other  is  fertOe,  with  a  clay  subsoil  and  abundant  lime  matter.  In 
the  first  region  cattle  are  raised;  the  second  was  formerly  a  forest. 
In  the  sandy  region  only  sixty-six  of  every  one  hundred  persons 
examined  were  found  to  harbor  hookworm  disease;   in  the  wooded 


Fig.  21. — Correlation  between  rates  of  hookworm  infection  and 
amount  of  rainfall.   Texas 

regkm,  there  were  ninety  persons  infected  of  every  hundred  exam- 
ined. The  town  of  Guinda,  with  24.2  per  cent,  showed  the  lowest 
percentage  of  hookworm  infection:  it  was  situated  in  the  midst  of  a 
region  which  possessed  a  dry  and  sandy  soil,  without  vegetation, 
without  shade,  an(f  with  no  cultivation. 

Effect  of  Rainfall  in  Promoting,  and  of  Salt  In  Retarding, 
Dvfdopinent  of  Lanrae.  Rainfall  is  an  important  contributing 
factor  in  the  spread  of  the  disease.  In  six  adjoining  settlements  of 
Queensland,  Australia,  in  which  work  was  conducted  during  191 8,  the 
percentage  of  hookworm  i  Section  ran  parallel  with  the  amount  of 
rainfall.  Thus,  in  two  districts  having  an  annual  rainfall  of  less  than 
90  inches,  the  percentage  of  infection  was  13.8,  while  that  in  four 
districts  having  more  than  90  inches  of  rainfall  was  27.8.  Salt,  on 
the  other  hand,  plays  an  important  part  in  retarding  development  of 
the  larvae  and  in  preventing  the  spread  of  the  infection.  In  regions 
near  the  coast,  upon  which  the  sea  frequently  encroaches  and  the  soil 
is  impr^nated  with  salt,  the  infection  is  always  light.  In  Jamaica 
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during  19 19,  for  example,  the  infection  in  a  single  district  of  twenty- 
eight  square  miles  varied  widely  from  the  rates  of  70  to  80  per  cent 
recorded  among  East  Indian  laborers  living  in  estate  barracks,  to 
those  of  20  to  25  per  cent  established  by  examining  the  residents  of 
low-lying  and  swampy  sea-coast  villages,  where  the  sanitary  condi- 
tions were  no  better  than  in  the  higher  regions. 

Infection  in  Rdation  to  Altitude  and  Gtimate.  The  most 
favorable  temperature  for  the  development  of  the  larvae  is  from  35*  to 
35* Centigrade  (77*-95*F.).  Below  22* Centigrade  (72**  F.)  few  larvae 
develop.  In  the  republic  of  Colombia,  for  instance — a  country  where 
sharp  distinctions  in  climate  follow  the  sharply  differentiated  zones 
of  altitude — a  survey  just  completed  showed  that  in  the  zones  of 
altitude  where  the  climate  was  tropical  or  sub-tropical  the  average 
infection  rate  was  84.1  per  cent,  as  compared  with  only  9.6  per  cent 
in  the  temperate  zone.  In  the  cold  regions  there  was  no  infection 
whatever. 

In  the  state  of  Paran&,  Brazil,  there  is  heavy  infection  among  the 
people  of  the  coast  towns,  with  very  light  infection  on  the  plateau; 
and  in  Australia,  similarly,  a  surveying  trip  to  Chartres  Towers,  a 
famous  gold  mining  center  located  at  an  altitude  of  1,000  feet,  dis- 
closed a  rate  of  only  3.0  per  cent  among  the  1,817  children  and  123 
adults  examined,  as  compared  with  a  rate  of  18  per  cent  among  adults 

and  children  living  in  the  coastal 
plain  of  the  same  state.  The 
history  of  the  infected  persons 
showed  that  more  than  three- 
fifths  of  them  were  native  to  the 
coastal  area  or  had  passed  sev- 
eral vacations  there.  In  Ceylon, 
too,  as  the  staff  workers  move 
toward  the  higher  central  water- 
shed, the  rate  of  infection  be- 
comes lower  and  lower  and 
clinical  evidence  of  the  disease 
almost  disappears. 

Hookworm  Primarily  a 
Rural  Disease.  Persons  who 
live  in  the  country,  away  from 
sewerage,  and  who  work  in  the 
soil,  are  much  more  frequently 
infected  with  the  disease  than 
dty  residents.  The  urban  dia- 
tricts  of  Porto  Rico,  for  example, 
showed,  in  a  recent  survey,  a  rate 
of  only  21  per  cent  infection, 
despite  the  ffict  that  for  the 
island  as  a  whole  the  average 
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Fig.  22. — Rates  of  hookworm  in- 
fection by  occupation.  States  of 
S§o  Paulo  and  Minas  Geraes, 
Brazil 
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Fig.  25. — Difficulty  of  curing  hookworm  disease  where  inf 
rate  is  high.  Relationship  between  rates  of  hookworm  infectic 
cures  by  two  treatments.  One  hundred  fifty  districts  in  Tri 
Persons  examined,  42,284 

The  difficulty  of  effecting  cures  in  localities  with  high  ra 
infection  is  strikingly  illustrated  by  figures  compiled  in  Brazil  j 
Trinidad.  In  the  former  country,  the  percentage  of  persons  cui 
two  treatments  of  the  same  drug,  administered  in  the  same  m 
and  under  practically  the  same  conditions,  was  38  in  Rio  Boi 
municipality  having  an  infection  rate  of  88.5  per  cent,  and 
Guarulhos,  where  the  infection  was  57  per  cent. 

The  statistics  for  Trinidad  (Fig.  25)  cover  the  examinat 
42,284  residents  of  that  colony  during  the  period  from  Ms 
191 5,  to  December  31,  191 8.  It  will  be  noted  that  in  districti 
25  to  29  per  cent  of  their  inhabitants  infected,  the  percent; 
infected  persons  cured  by  two  treatments  was  as  high  as  7> 
the  rate  of  infection  rose,  the  difficulty  of  curing  increased,  u 
localities  with  extremely  high  rates  of  infection — repress 
between  95  and  99  per  cent  of  their  inhabitants — only  19  per  c 
the  infected  persons  could  be  cured  by  two  treatments.    The 
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used  and  the  conditions  of  administration  were  practically  the  same 
in  all  districts. 


Determining  Severity  by  Counting  tlie  Worms.  The  number 
of  worms  harbored  by  a  group  of  individuate  may  be  ascertained 
quite  accurately  by  giving  the  persons  a  vermifuge  and  counting  the 
worms  expelled  after  the  drug  has  acted.  It  is  usual  to  count  the 
worms  for  a  period  of  two  or  three  days  following  each  treatment. 
Worm  counts  are  of  value  not  only  because  they  reveal  the  average 
degree  of  infection  in  different  communities,  as  well  as  the  type  of 
worm  harbored,  but  also  because  they  are  of  much  assistance  as  a 
means  of  demonstrating  the 
presence  of  the  disease  and 
enlisting  popular  support  in 
measures  for  its  control. 


Infection  Index  in  Differ- 
ent Regions.  In  Siam  the 
feces  of  fifty-nine  persons  were 
examined  for  seven  hours  after 
iirrt  treatment.  The  average 
Qomber  of  worms  expelled  was 
forty-five.  More  than  half 
(thirty-nine)  of  the  cases  har- 
bored less  than  twenty  worms 
each.  In  Formosa,  on  the  other 
hand,  11,663  worms  were  ob- 
tained from  ninety-three  per- 
sons who  were  given  trial  treat- 
ment. This  is  an  average  of  125 
per  person.  The  greatest  num- 
ber of  worms  obtained  post- 
mortem was  1,139.  In  Nica- 
ragua as  many  as  4,000  worms 
were  recovered  from  a  single 
patient,  and  in  Brazil  particu- 
^y  high  worm  counts  have 
been  obtained  in  the  states  of 
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Fig.  26. — ^Hookworms  harbored 
by  three-hundred  seventy-eight  in- 
fected persons  in  Java.  Distribu- 
tion by  localities 


SSo  Paulo  and  Rio  de  Janeiro.  In  these  states  the  incidence  of  the 
infection  is  reported  to  be  high  and  the  disease  severe  in  form, 
^fcspite  the  fact  that  the  climate  is  cool  the  year  round.  The  total 
of  29,029  hookworms  recovered  from  280  residents  of  these  states, 
who  were  treated  to  determine  the  degree  of  infection,  gave  an  infec- 
^n  index*  of  104.  This  is  twelve  points  higher  than  the  index  for 
Java,  where  the  disease  was  thought  to  be  more  wide-spread  and 
more  levere  than  in  Brazil  (Fig.  26). 
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Womis  Harbored  by  Biasilian  Vagiilxmd  Boys.  Nearly 
ii,ooo  worms  were  recovered  from  a  group  of  eighty-one  vagabond 
boys  treated  in  the  state  of  Rio  de  Janeiro.  The  counts  ranged  from 
two  to  982;  the  average  was  153.  Another  boy,  who  was  too  weak  to 
receive  the  three  treatments  which  were  administered  to  the  first 
eighty-one,  expelled  1,912  worms  as  a  result  of  the  two  treatments 
he  was  able  to  take.  In  a  similar  experiment  among  forty-five  vaga- 
bond boys  in  the  state  of  S2o  Pftulo,  an  average  of  233  worms  was 
obtained  after  treatment  from  nineteen  boys  who  had  always  lived 
in  the  country,  and  an  average  of  fifty-nine  from  twenty-six  boys 
who  had  always  been  city  residents. 

Degree  of  Infection  Among  Agricultural  Workers  in  Brazil. 

townspeople  are  always  more  lightly  infected  than  agriculturists. 

This  is  shown,  for  example,  in 
Figure  26,  page  65,  which 
compares  the  infection  indices 
of  town  residents,  mountain- 
eers, and  agricultural  workers 
in  Java.  The  urban  dwellers 
treated  in  Brazil  yielded,  on 
the  average,  less  than  fifty 
worms,  while  groups  of  farm 
laborers  expelled  from  fifty-five 
to  233.  From  three  adult  farm 
workers  in  Guarulhos,  1,390, 
1 ,031 ,  and  405  worms  apiece,  or 
972  average,  was  obtained.  The 
average  number  of  worms  har- 
bored by  all  workers  on  coffee 
plantations  in  the  states  of  Rio 
de  Janeiro  and  SSo  Paulo 
doubtless  reaches  160  or  more; 
children  under  fourteen  years 
of  age  living  on  these  farms 
have  been  found  to  harbor  as 
many  as  365  worms.  Coffee 
growers,  and  employers  of  agri- 
cultural labor  in  general,  realiie 
what  this  means  as  a  cause  of 
debilitation   and    inefficiency, 

and  are  becoming  interested  in  efforts  to  promote  the  health  and 

working  capacity  of  their  laborers  through  treatment  for  hookworm 

disease  and  the  prevention  of  soil  pollution. 

Severity  of  Infection  Among  Southern  Troops  in  U.  S. 
Army.    Knowlton,  in  his  work  at  Camp  Jackson,  South  Carolina, 
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Fig.  27. — Comparison  of  num- 
ber of  worms  harbored  by  agricul- 
tural workers  and  dwellers  in 
mountain  villages.  Java  and 
Sumatra 
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treated  for  hookworm  disease  a  large  number  of  infected  soldiers 
from  the  Carolinas  and  Florida.  Among  sixty-nine  white  and  eigh- 
teen colored  cases,  the  average  number  of  worms  obtained  from  the 
whites  was  155.3;  from  the  colored,  38.3.  In  a  considerable  pro- 
portion of  the  soldiers  the  infection  was  mild  in  form,  but  all  grades 
were  encountered,  and  in  a  few  cases  the  infection  was  severe;  three 
white  patients  yielded  1,010,  1,263,  and  1,704  worms,  respectively. 
Through  the  means  of  the  laboratory  car  Metcknikoff  there  were 
unsurpassed  facilities  for  observing  the  effects  of  hookworm  disease 
upon  troops  of  the  Southern  Department  of  the  United  States  Army, 
including  recruits  from  the  states  of  Texas,  Oklahoma,  Arizona,  and 
New  Mexico.  Marked  clinical  symptoms  were  absent  in  90  per  cent 
of  the  men  who,  upon  microscopic  examination,  were  found  to  be  in- 
fected; on  treatment  the  number  of  worms  expelled  the  first  day  by 
80  per  cent  of  the  infected  soldiers  ranged  only  from  one  to  five.  This 
is  an  unusually  light  infection.  The  men  dealt  with,  however,  were 
between  twenty  and  thirty  years  of  age,  an  age  period  in  which 
individual  infections  are  dying  out,  and  only  a  small  proportion  came 
from  regions  of  heavy  infection. 

Gomlation  Between  Number  of  Worms  and  Percentage  of 
Hemoglobin.  In  general,  there  is  definite  relationship  between  the 
number  of  hookworms  harbored  and  the  amount  of  blood  loss  or 
anemia.  This  may  perhaps  be  obscured  by  the  resistance  of  the 
infected  person,  by  abundant  food,  opportunities  for  rest,  or  by 
exceptionally  active  blood-forming  processes,  but  the  drain  is  none 
the  less  real  and  a  constant  tax  on  the  vital  powers.  Thus,  in  the 
state  of  Sio  Paulo,  Brazil,  during' 191 8,  the  average  hemoglobin  of 
nx  boys  above  fourteen  years  of  age  who  harbored  more  than  400 
worms  each,  was  63.7  per  cent,  as  compared  with  an  average  of  72.7 
per  cent  among  forty-six  boys  of  the  same  age  who  harbored  less  than 
seventy-five  worms  each.  The  normal  hemoglobin  of  boys  of  this 
age  is  84  per  cent.  Knowlton  found,  in  his  work  among  soldiers  at 
Camp  Jackson,  South  Carolina,  that  no  severe  reduction  in  hemo- 
gk>bin  was  caused  by  less  than  500  worms.  The  hemoglobin  of 
thirty-three  of  his  patients  each  of  whom  had  fewer  than  this  number 
of  worms,  was  between  80  and  89  per  cent. 

Importance  of  other  Factors  which  Lower  the  Hemoglobin 

Index.  Of  course,  not  all  anemia  encountered  among  the  people  in 
infected  regions  is  to  be  attributed  to  hookworm  disease.  Malaria  and 
underfeeding,  to  say  nothing  of  other  devitalizing  diseases  and  con- 
ditions, play  important  parts.  The  hemoglobin  index  of  all  109 
prisoners  in  the  jail  at  Batavia,  Java,  for  example,  was  25.8  points 
below  the  normal  95  per  cent.  Experiments  indicated  that  a  loss  of 
6S  points  was  due  to  hookworm  disease,  of  10.3  to  malaria,  and  of 
8jo  to  hard  labor.  Again,  in  Fiji,  where  there  is  no  malaria,  under- 
feeding resulted  in  a  group  of  East  Indians  having  9.5  per  cent  lower 
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hemoglobin  than  another  well-fed  group  of  the  same  race, 
groupe  harbored  the  same  number  of  hookworms. 

Varying  Effect  of  Equal  Numbers  of  Wonnt  Upon 
Women,  and  Children.  The  Board's  Uncinariasis  Commissi 
the  Orient,  working  with  large  numbers  of  persons  from  whom 
tically  all  hookworms  had  been  expelled  by  vermifuge  and  coi 
found  that  on  the  average,  in  the  presence  of  the  conditions 
obtained  in  the  areas  dealt  with,  twelve  hookworms  caused  a  r 
tion  of  I  per  cent  in  hemoglobin.  An  equal  number  of  v 
produced  more  anemia  among  children  than  among  women 
more  among  women  than  among  men.  Furthermore,  whei 
types  of  infection  resulting  from  equal  numbers  of  Anc^ 
duodenale  and  Nccator  americanus  were  compared,  it  was  founc 
the  former  produced  a  more  severe  form  of  the  disease  than  the  1 
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EFFECTS  OF  HOOKWORM  INFECTION 

Hookworm  infection  works  subtly  through  long  periods  of  time. 
Ita  cumulative  effects  are  handed  down  from  generation  to  genera- 
tion. The  disease  destroys  economic  efficiency  and  social  develop- 
ment on  the  one  hand,  the  while  it  undermines  physical  and  mental 
health  on  the  other.  It  is  a  menace  and 
an  obstacle  to  all  that  makes  for  dvili- 
ation.  As  a  handmaiden  of  poverty,  a 
handicap  of  youth,  an  associate  of  crime 
and  degeneracy,  a  destroyer  of  energy 
and  vitality,  it  stands  in  the  very  fore- 
front of  diseases.  Its  effects  express 
themselves  in  stunted  physical  and  men- 
tal growth,  blighted  health  and  efficiency, 
retarded  economic  progress,  and  general 
degeneracy  and  decay.  Labor  is  im- 
paired, home  standards  are  lowered, 
mental  development  is  inhibited,  and 
there  is  a  tendency  for  the  human  ma- 
chine to  wear  out  before  its  time. 
Wherever  treatment  is  systematically 
carried  out  and  followed  by  rigorous  con- 
trol of  further  infection,  marked  im- 
provement in  health  and  general  capa- 
city results. 


PHYSICAL  RETARDATION 


Fig.  28. — Relationship 
between  percentage  of 
hookworm  infection  and 
hemoglobin  index.  Nine 
districts  of  Porto  Rico 


Hookworm  disease  sape  the  strength 
by  such  imperceptible  stages  that  usually 
the  patient  himself  does  not  sense  any 
change  in  his  physical  condition  from 
day  to  day,  until  his  powers  of  resistance 
eventually  become  so  lowered  that  the  germs  of  tuberculosis,  of 
pneumonia,  of  typhoid  fever,  or  of  some  other  acute  infectious  disease 
find  favorable  lodgment,  and  all  too  frequently  a  fatal  outcome 
results.  Statistics  show  that  the  mortality  rate  of  hookworm  is 
greatly  exceeded  by  the  rates  of  the  more  spectacular  diseases.  But 
by  its  steady  sapping  of  the  strength  of  millions  of  people,  continued 
without  interruption  over  many  generations,  hookworm  disease 
causes  human  misery  and  suffering  of  a  much  more  severe  character 
than  its  low  death  rate  would  lead  one  to  expect. 

Retardation  as  Measured  by  Hemoglobin  Content.      In 

Costa  Rica,  Nicaragua,  Panama,  and  a  number  of  other  countries, 
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blood  examinations  have  been  made  with  a  view  to  determining 
approximately  the  degree  of  anemia  which  is  associated  with  the 
infection.  Among  a  total  of  194,021  persons  whose  blood  has  been 
examined  to  date,  three-fifths  had  a  hemoglobin  index  below  70  per 
cent.  By  far  the  largest  number  of  cases  in  any  single  group  (91 ,190) 
fell  betweeii  50  and  69.  Twenty-two  thousand,  six  hundred  cases 
were  between  30  and  49,  while  2,842  were  between  10  and  29,  and 
226  were  below  10.  Of  course  not  all  this  anemia  is  due  to  hookworm 
infection,  as  hard  labor,  underfeeding,  malaria, 
and  a  number  of  other  devitalizing  diseases 
and  conditions  play  their  parts  in  impoverish- 
ing the  blood. 
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Fig.  29. — Rela- 
tionship between 
percentage  of  hook- 
worm infection  and 
hemoglobin  index. 
Nineteen  towns  in 
state  of  Minas  Ge- 


Increase  in  Hemogoblin  Following 
Treatment.  From  a  number  of  countries, 
distinct  gains  in  hemoglobin  have  been  repor- 
ted among  groups  of  infected  persons  after 
treatment  for  hookworm  disease.  In  Porto 
Rico,  the  average  hemoglobin  as  estimated 
for  the  total  population  over  a  large  area 
where  the  test  was  made,  was  raised  from  43 
in  1904  to  72  in  1914;  in  Dutch  Guiana  the 
average  hemoglobin  in  a  group  of  infected 
persons  was  71  before  treatment  and  90  six 
months  or  more  afterward;  in  five  towns  of 
Nicaragua  the  hemoglobin  index  of  infected 
persons  rose  from  61  to  74  as  a  result  of 
treatment;  in  two  areas  of  Panama,  from  59 
to  68;  and  among  a  small  group  in  Chiengmai 
province,  Siam,  from  65.5  to  77.5. 

During  1917,  1918,  and  1919,  the  director 
of  the  work  in  Costa  Rica  had  opportunity 
to  test  the  blood  of  62,124  infected  persons 
before  treatment  for  hookworm  disease,  and 
of  21,787  of  the  same  persons  (35  per  cent) 
six  months  or  more  after  they  had  been 
treated.^  The  examinations  before  treatment 
showed  an  average  hemoglobin  of  64  per  cent; 


raes,  Brazil 
those  after  treatment,  of  76  per  cent 

That  the  hemoglobin  index  continues  to  rise  for  a  considerable 
period  following  the  close  of  regular  campaign  measures,  is  suggested 
by  observations  made  on  the  estate  of  Rodeo,  in  the  canton  of  Mora, 
CostSL  Rica.  On  this  estate  the  average  hemoglobin  index  of  persons 
just  cured  was  63.3.  In  a  re-survey  conducted  two  years  later,  it 
was  76.8  among  the  persons  remaining  uninfected. 

1  It  would,  of  coune,  be  preferable  to  confine  the  compariton  before  and  after 
treatment  to  the  nune  number  of  perwnt.  However,  tinoe  the  caaet  examined  after 
treatment  were  Uken  at  random  and  large  numbers  were  involved,  the  figum  are 
doubtlcM  tufBdently  accurate  for  practical  purpoaei. 
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Fig-  30- — Retardation  in  growth,  due  to  hookworm 
disease.  Two  sisters,  one  on  left  twenty-one  years  old 
and  heavily  infected ;  one  on  right  seventeen  years  old 
and  lightly  infected.     Ceylon 
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a.  Decrease  in  admissions  to  estate  a$id  asylum  hospitals  in  Ti 
On  one  estate  in  Trinidad,  as  well  as  at  the  Orphanage  and  In< 
School  located  at  Tunapuna  in  that  colony,  sanitary  reform  -, 
treatment  of  infected  persons  reduced  by  two-thirds  the  nui 
patients  admitted  to  hospital.  The  work  in  the  Orphana 
.  completed  in  April,  19 16.  During  the  last  two  months  of  tl 
only  three  patients  were  admitted  to  the  hospital,  as  comparec 
monthly  average  of  forty  admissions  for  the  previous  four  ye; 
another  institution  in  the  same  colony,  the  Boys'  Reformatc 
regular  hookworm  control  measures  were  completed  in  Marcl 
Before  the  boys  had  received  treatment  for  hookworm  diseas 
or  seventy  ulcers  had  to  be  dressed  daily;  two  months  aftei 
ment  had  been  begun  only  seventeen  ulcers  remained, 
that  number,  only  three  were  serious  enough  to  require 
attention. 

h.  Diminished  sickness  in  areas  of  British  Guiana.  Fn 
Peter's  Hall  and  Belle  Vue  districts  of  British  Guiana,  where 
tions  against  hookworm  disease  were  in  progress  during  19 

1915,  the  number  of  patients  admitted  to  the  public  hosf 
Georgetown  during  19 16  was  31.5  per  cent  lower  than  durin 
In  contrast  with  this,  £he  reduction  for  rural  dbtricts  in  whicl 
ures  against  hookworm  disease  were  not  carried  out,  was  o 
percent. 

On  one  estate  in  this  colony  the  amount  of  sickness  had  in< 
to  such  an  extent  that  before  the  laborers  were  treated  for  hoc 
disease  an  addition  to  the  estate  hospital  was  planned.  As  i 
of  the  hookworm  campaign  which  intervened  between  the  pi 
of  the  addition  and  its  erection,  the  addition  was  found  unnec 
So  great  was  the  reduction  in  the  sickness  after  hookworm 
had  been  treated,  that  even  the  original  quarters  were  seldoi 
to  capacity. 

c.  Lowered  record  of  sickness  calls  on  Ceylon  estates.  On 
estates  of  Ceylon  there  was  a  decrease  of  1,132  sickness  calls 
per  cent,  for  four  months  of  191 7,  following  treatment  of  the  h 
for  hookworm  disease,  as  compared  with  the  'same  four  moi 

19 16,  before  the  laborers  had  been  treated  for  the  disease, 
largest  reduction  occurred  in  the  calk  for  second  and  third 
ments,  indicating  that  the  improvement  in  health  effected  by 
ment  for  hookworm  disease  resulted  in  the  patients  being 
readily  cured  of  all  their  maladies.  The  decrease  in  bowe 
plaints  and  in  malarial  fevers  among  the  coolies  on  these  estat 
especially  marked. 

In  another  area  the  District  Medical  Officer  reported  tha 
2,604  patients  were  admitted  to  hospital  in  19 18,  after  treatm< 
hookworm  disease  had  been  carried  out  in  his  locality,  as  con 
with  3,694  in  19 1 6,  before  systematic  work  against  the  disea 
been  begun.  Thb  represents  a  reduction  of  27  per  cent  in  the 
ber  of  hospital  admissions. 
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tL  Lessenmg  of  sicknsss  absmUetism  an  Indian  tea  estates.  The 
investigation  conducted  by  Lieut.-Col.  Clayton  Lane  in  the  Darjeel- 
ing  district  in  India  showed  that  treatment  resulted  in  noticeable 
improvement  in  the  health  and  efficiency  of  labor.  One  manager 
wrote  Dr.  Lane  that  during  the  three  months  preceding  the  campaign 
against  hookworm  disease,  at  least  forty-five  men  were  continuously 
absent  from  work  because  of  sickness.  During  the  same  three 
months  of  the  following  year,  after  the  hookworm  campaign,  only 
twenty-six  men  were  laid  off  for  this  reason — a  reduction  of  43  per 
cent.  Another  manager  reported  that  prior  to  the  time  treatment 
was  given  his  laborers,  between  i5oand  200  of  them  were  absent  from 
work  daily  during  the  rainy  season.  In  I9i8,after  treatment  had  been 
administered,  the  number  daily  absent  from  work  during  the  rains 
neverexceeded  sixty,and  usually  wasconsiderably  less  than  this  figure. 

Effect  of  the  Diaeate  on  the  Birth  Rate.  It  is  probable  that 
hookworm  disease  has  a  deterrent  effect  upon  the  birth  rate.  Not 
only  do  the  sterility  and  impotence  commonly  caused  by  the  infection 
reduce  the  frequency  of  conception,  but  the  effects  of  the  disease. 
Calling  most  hesvily  on  women  of  child-bearing  age,  cause  a  large 
proportion  of  the  pregnancies  that  do  oocvr  to  terminate  in  abor- 
tions or  miscarriages.  Wherever  treatment  is  carried  out  over 
large  areas,  the  birth  rate  is  stimulated  in  marked  degree.  Many 
women  become  pregnant  who  have  not  borne  children  for  years. 
The  regularity  of  menstruation  is  restored,  sterility  reduced,  the 
number  of  pregnancies  correspondingly  increased,  and  the  propor- 
tion of  unfavorable  terminations  reduced.  This  is  a  fact  of  vital 
economic  significance  in  view  of  the  present  shortage  of  man-power 
throughout  the  world. 

MENTAL  RETARDATION 

During  1918  the  Ministeri  of  Public  Instruction  in  Nicaragua  and 
Salvador  issued  decrees  calling  for  the  examination  of  all  school 
children  for  hookworm  disease  and  for  the  treatment  and  cure  of 
those  infected;  and  the  Prefect  ol  the  Federal  District  of  Brazil, 
similariy,  ordered  the  examination  and  treatment  of  the  pupils  in  the 
pubfic  schools  of  the  city  of  Rio  de  Janeiro.  These  acts  were  prompted 
by  recognition  of  the  fact  that  aside  from  its  baneful  influence  in 
retarding  physical  development,  hookworm  disease  causes  a  further 
loss  to  the  state  by  impairing  the  intdlectual  character  and  capacity 
of  its  dtiienship. 

Companitive  Scholnrship  Gmdlngii  of  Infected  and  Non- 
lofected.  Lists  of  the  diildren  found  infected  usually  correspond 
with  those  ol  the  dullest  pupils  in  their  grades.  In  one  women's 
college  in  the  Southern  States,  for  example,  the  average  standing  of 
fifty-six  students  found  infected  was  78  per  cent,  whereas  fifty-six 
students  found  free  of  infection  averaged  89  per  cent.    In  another 
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instance,  twenty-five  infected  boys  in  a  Southern  academy  avei 
64  per  cent  in  their  studies,  as  compared  with  the  percentage 
maintained  by  the  same  number  of  non-infected  boys.  Her 
retardation  was  approximately  25  per  cent.  Teachers  everyi 
are  practically  unanimous  in  reporting  that  treatment  of  the  inf 
pupils  results  not  only  in  marked  gains  in  weight  and  physical  ap 
ance,  but  in  decided  improvement  in  zeal  and  intelligence  as 

Mental  Retaidation  from  Hookworm  Diaeate  in  U.  S.  A 

Major  Kofoid  reports,  on  the  basis  of  his  experience  with  hoolr 
disease  among  troops  in  the  Southern  Department  of  the  U 
States  Army,  that  when  the  findings  of  the  hookworm  survey 
compared  with  those  of  the  psychological  board  in  the  case  of  i 
men  at  Camp  Travis,  Texas,  the  mentality  of  white  men  with  ] 
worm  disease  was  found  to  be  about  33  per  cent  below  the  mem 
of  those  without  it. 

Study  of  Mentality  of  Infected  Children  in  Queens] 

During  191 8  a  thorough  investigation  was  made  of  the  mental  i 
dation  due  to  hookworm  infection  among  the  school  childr« 
Queensland,  Australia.  The  study  was  made  possible  by  the  Qu 
land  Department  of  Public  Instruction,  which  provided  a  school 
for  six  months  and  all  necessary  facilities  for  carrying  out  the  ' 
Three  hundred  forty  children  between  the  ages  of  six  and  fou 
years  were  selected  for  mental  testing.  As  far  as  possible,  effor 
made  to  obtain  a  fair  representation  of  the  5,000  or  more  school 
dren  residing  within  the  areas  visited,  both  as  to  strata  of  society 
the  sections  of  town  or  country  from  which  they  came.   The  chi 
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Fig.  34. — Comparative  mental  retardation,  in  months.  Hooki 
free,  light  hookworm  infections,  and  heavy  hookworm  infect 
Three  hundred  forty  school  children  of  Queensland,  Australia. 
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telected  fell  naturally  into  one  of  three  groupe,  according  as  micro- 
aoopic  examination  of  the  fecal  specimens  which  they  submitted 
showed  that  they  were  not  infected,  only  lightly  infected,  or  heavily 
infected,  with  hookworm  disease. 

Meanirat  of  Mentality  Employed  in  Queensland  Study, 

The  method  of  selection  on  the  basis  of  stool  examinations  kept  a 
constant  factor  of  other  causes  of  retardation,  such  as  hereditary 
mental  defects,  syphilis  transmitted  from  parents,  parental  alcohol- 
ism, tonsils  and  adenoids,  and  so  forth.  The  tests  were  applied  by 
the  nurse,  without  knowledge  as  to  what  result  the  microscopic 
examination  of  the  child's  feces  had  yielded.    Goddard's  revision  of 
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Fig.  35. — Results  of  Binet-Simon  mental  tests  by  age  groups. 
Three  hundred  forty  school  children,  Queensland,  Australia.    191 8 

the  Binet-Simon  tests,  the  Porteus  mazes,  and  a  special  modified  dot- 
counting  test  were  employed  in  gauging  the  mentality  of  the  children. 
In  using  the  Binet-Simon  tests,  special  adjustments  were  made  to 
adapt  them  to  Australian  children.  From  thirty-five  to  forty 
minutes  were  taken  for  applying  the  tests  to  each  child. 

Pindlngii  of  Queensland  Mental  Retardation  Study.  Figs. 
34  and  35,  pages  76  and  77,  exhibit  graphically  the  principal  facts 
disclosed  by  the  survey.  Lightly  infected  cases  had,  on  the  average, 
a  retardation  of  9.3  months  in  their  mental  development  as  measured 
by  the  Binet-Simon  tests,  and  of  4.9  months  as  measured  by  the 
Fbrteus;  while  heavily  infected  cases  were  retarded  23.4  months  as 
meamired  by  Binet  and  16.6  months  as  measured  by  Porteus.  The 
longer  the  infection  had  persisted  in  the  child,  the  greater  was  the 
retardation  found  to  be.  Thus,  in  infected  children  eight  years  old 
the  retardation  was  only  6.6  months,  while  in  those  eleven  years  old 
it  was  19.0  months  and  in  those  fourteen  years  old,  95.9  months. 
In  extreme  cases  accompanied  by  the  most  severe  tjrpes  of  individual 
infection,  a  retardation  of  as  much  as  five  years  was  recorded. 
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Measures  for  the  relief  and  control  of  hookworm  disease,  to  be  of 
the  greatMt  value,  must  be  conducted  in  such  manner  that  their 
benefits  will  not  only  reach  the  more  advanced  and  prosperous  peo- 
ples, but  also  extend  to  the  many  millions  of  primitive  folk  who 
__  inhabit  the  more  remote 

and  inaccessible  regions  of 
the  earth.  This  means  that 
field  activities  must  often 
be  carried  out  under  con- 
ditions far  from  ideal.  In 
all  of  the  Board's  work  the 
aim  has  been  to  achieve 
accuracy  and  simplicity. 
If  the  latter  requirement  is 
to  be  met,  the  apparatus 
and  equipment  caimot  be 
elaborate,  nor  should  ex- 
tensive preliminary  train- 
ing on  the  part  of  the 
examiners  be  necessary. 
Another  cardinal  pcunt  is 
Fig.  36.  —  Winsor's  stand  for  in-  to  keep  the  expense  within 
creasing  speed  of  centrifuge  the  means  of  the  commun- 

ity;   otherwise  there  can 
be  no  world-wide  hookworm  control. 


Methods  of  Diagnoirfng  the  Infection.  The  disease  may  be 
diagnosed  by  administering  a  vermifuge  and  searching  the  stools  for 
hookworms,  or  the  vermifuge  may  be  omitted  and  specimens  of 
feces  may  be  microscopically  examined  for  ova.  It  has  been  custo- 
mary to  rely  almost  entirely  upon  several  variations  of  the  latter 
method.  There  are  also  various  culture  methods  for  demonstrating 
the  infection,  but  these  are  hardly  practicable  for  extensive  use  in 
thefiekl. 

How  Fecal  Spedmene  are  Received  and  E^^mnlned.  When 
microscopic  examination  of  the  feces  is  the  basis  for  demonstrating 
the  disease,  every  person  in  an  infected  area  is  invited  to  submit  a 
specimen  of  his  feces  for  examinatkm.  For  this  purpose  are  supplied 
small  tin  boxes  about  one  inch  in  diameter,  with  the  lid  of  each  prop* 
erly  marked  for  identification.  Every  effort  is  made  to  insure  careful 
and  accurate  diagnosb  of  the  specimens  submitted.  In  each  coun- 
try the  examiners  are  native  young  men  who  have  been  especially 
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•elected  for  their  reliabiltty,  and  carefully  trained  in  the  detection 
of  ova.  The  spedmena  found  negative  by  one  man  are  in  almost  all 
cases  re-examined  by  one  or  two  others,  and  head  examiners  are 
usually  employed  to  watch  over  the  work  and  safeguard  the  accuracy 
of  the  results. 


MIGROSGDPIG  DIA<mOSIS  WITH  PLAIN  SMEAR 

Until  1914  the  plain  smear  method  of  microscopic  examination 
was  oaed  almost  exclusively.  This  oonnsts  of  the  careful  search  of 
not  leas  than  three  smears  from  each  specimen  before  pronouncing 
free  of  infection  the  pcnon  who  submitted  it.  The  glass  slides  on 
which  the  smears  are  examined  measure  not  less  than  i'x3'.  The 
disadvantage  of  this  method  lies  in  the  fact  that  it  requires  more 
time  for  thorous^  examination  than  can  well  be  devoted  to  each 
specimen.  Furthermcue,  the  specimens  themselves  are  too  small 
to  yield  entirely  trustworthy  results.  Nevertheless,  the  method  gives 
(airly  good  results  when  large  or  moderate  numbers  of  the  para- 
mtes  are  harbored. 


DIAGNOSIS  WITH  THE  AID  OF  THE  CENTRIFUGE 

When  only  a  few  worms  are  harbored,  the  number  of  eggs  in  the 
feces  is^  of  course,  correspondingly  reduced.  It  then  becomes  neces- 
sary to  employ  a  ready  means  of  concentrating  the  eggs,  not  merely 
to  facilitate  the  search  but  also  to  insure  a  greater  degree  of  accuracy 
in  the  findings.  In  recent  years  a  multiple-tube  hand  centrifuge, 
which  goes  far  toward  meeting  these  needs,  has  come  into  general 
use.  When  this  machine  is  employed,  two  or  three  slides  from  each 
specimen  are  first  examined  by  the  ordinary  plain  smear  method. 
Those  specimens  which  seem  to  be  negative  by  this  process  are  set 
aside  and  oentrifuged  in  groups  of  twenty;  and  from  the  concen- 
trated sediment  thus  obtained,  two  or  three  slides  are  usually  pre- 
pared from  each  specimen  for  further  examination  with  the  micro- 
scope. Experiments  have  shown  that  the  number  of  specimens 
found  positive  is  about  20  per  cent  higher  when  the  centrifuge  is 
used  than  when  the  ordinary  plain  smear  method  alone  is  relied  up- 
on for  diagnosis. 

Use  of  Gentrifiiie  Stand.  Dr.  S.  A.  Winsor,  in  Ceylon,  found 
that  by  the  use  of  a  stand  such  as  is  picturedin  Figure  36,  page  78, 
the  speed  of  the  centrifuge  may  be  considerably  increased.  The 
increased  speed  causes  the  ova  containing  sediment  to  adhere  more 
dotely  to  the  cork  at  the  lower  end  of  the  centrifuge  tube.  The  dose 
packing  insures  against  the  possibility  of  a  considerable  portion  of 
the  sediment  falling  back  when  the  tube  is  tilted  to  remove  the  cork. 
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METHOD  OP  EMULSIFYING  STOOLS  FOR 
GENTRIFUGATION 

According  to  the  usual  method  of  preparing  stools  for  centri 
tion,  a  small  quantity  of  feces — ^  to  5  grams — is  placed  in  a 
bottom  glass  vial.  To  this  specimen  is  added  ten  or  more  tim 
bulk  of  water.  The  water  and  feces  are  stirred  together  unt 
emulsion  is  made.  The  emulsion  is  then  poured  into  a  centr 
tube  through  a  glass  or  paper  funnel  in  which  are  placed  two  or 
layers  of  gauze,  which  serve  to  remove  the  larger  particles  fror 
fluid. 


Fig.  37. — Waite's  special  grooved  tin  cone  for  pouring  fluid  s 
into  centrifuge  tube 

Dr.  J.  H.  Waite  devised  a  method  of  emulsifying  stools  in  w 
he  substituted  for  the  glass  mixing  vial  a  tin  cone  grooved  at  the 
to  facilitate  pouring  a  small  stream  of  fluid  stool  into  the  centri 
tube  (Fig.  37).  This  method  obviated  the  need  of  a  funnel, 
cones  are  cheap,  unbreakable,  and  easily  packed  for  transportai 
They  allow  more  rapid  and  more  complete  emulsification  of  the  i 
than  a  flat-bottom  vial,  because  the  unbroken  stool  particles  gi 
tate  to  the  apex  of  the  cone  where  they  can  easily  be  macerated  ' 
a  tooth  pick. 

During  19 19  a  director  in  Ceylon  devised  an  improvement  for 
apparatus,  in  the  form  of  a  fine-mesh  strainer  which  is  fitted  into 
groove  through  which  the  feces  are  poured  into  the  centrifuge  t 

LeTitBtlon  Method  of  Preparing  Slides  from  Gentrifu 
Specimens.  Clayton  Lane  recommends  a  new  technique  of  < 
preparation,  which  he  designates  the  'levitation  method."  Aco 
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lag  to  this  procedure  the  concentrated  sediment  of  the  centrifuged 
specimen  is  transferred  to  a  glass  slide,  where  it  is  thoroughly  mixed 
with  one  mil  of  water  and  spread  out  evenly  over  an  area  within  the 
limits  of  the  range  of  the  mechanical  stage.  The  slide  is  allowed  to 
stand  for  five  minutes,  and 
is  then  immersed  in  water 
and  manipulated  until  all 
coarse  matter  has  floated 
free.  By  this  process  near- 
ly the  entire  amount  of 
obscuring  matter  can  be 
removed  and,  owing  to  the 
tendency  of  hookworm 
ova  to  stick  to  a  slide  after 
once  settling,  very  few  eggs 
are  washed  away.  Lane 
reports  that  on  an  average 
the  levitation  method  re- 
sults in  a  ten-fold  concen- 
tration  of  ova.  By  its  use 
it  has  been  found  possible 
to  collect  and  count  upon 
a  slide  area  of  2x1  inches, 
3^37  hookworm  ova  from 
a  stool  specimen  of  one- 
half  mil. 

Accuracy  of  Centri- 
fuge   Method.      The 

accuracy  of  the  centrifuge 
method,  like  that  of  the 
plain  smear  method,  de- 
pends primarily  upon  a 
fecal  sample  that  is  too 
small  to  yield  entirely 
trustworthy  results.  The 
Board's  Uncinariasis 
Commission  to  the  Orient 
found,  in  the  Federated 
Malay  States  and  in  Fiji, 
that  when  the  same  groups 
of  persons  were  examined 
first  by  the  centrifuge 
method  and  later  by  ad- 
ministering a  vermifuge 
and  straining  the  stods 
for  worms,  tl^  mkroscope 
showed  only  from  75  to 


,Fig-  38*— Special  type  of  hand  cen- 
trifuge used  in  examining  specimens 

(Top)    Stewart  panhead,  with  ipedmen  tubes 

inpodtioa 
(Bottom)   Shaft  showing  manner  of  clamping 
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85  per  cent  of  the  persons  examined  to  be  infected,  while  diag 
by  vermifuge  revealed  from  94  to  100  per  cent.  It  seems  well  w 
conservative  bomids  to  estimate  that  in  examinations  both  b 
and  after  treatment,  diagnosis  by  microscofMc  examination,  aide 
the  centrifuge,  3rields  evidence  of  infection  varying  from  4  to  2, 
cent  less  than  that  which  actually  exists.  In  support  of  this  e 
ment  the  evidence  afforded  by  experiments  made  in  Braxil  di 
1918  may  be  dted. 

Summaiy  of  Experlmenta  In  Brazil  During  1918.  One 

dred  two  among  the  total  of  a8o  test  cases  treated  in  Brazil  di 
1 91 8  were  reported  negative  on  original  microscopic  examina 
thus  the  percentage  of  infection  was  63.6.  All  102  of  the  negj 
cases  were  later  treated  and  fifty-six  of  them  expelled  worm] 
that  the  actual  rate  of  infection  was  not  less  than  83.6.  All  o 
original  examinations  were  made  by  trained  microscopists  witl 
aid  of  the  centrifuge,  and  yet  the  result  shows  a  difference  of 
per  cent  in  favor  of  diagnosis  by  vermifuge.  The  fifty-six  < 
incorrectly  diagnosed  yielded  716  worms,  or  thirteen  per  infc 
case.  One  of  the  cases  declared  negative  on  microscopic  examine 
expelled  as  many  as  1 15  worms. 


GLYGERINE.SALT  PROCESS  OF  EXAMINATION 

It  seems  that  infections  which  escape  detection  by  the  comb 
plain  smear  and  centrifuge  methods  represent  cases  which  ha 
comparatively  few  worms.  Nevertheless  it  is  of  considerable  im 
tance  that  these  mild  infections  be  correctly  diagnosed. 

Two  special  techniques  of  examination  have  lately  been  devel< 
to  meet  this  need:  the  glyoerine-salt  and  the  brine  flotation- 
method.  Both  make  use  of  specific  gravity  as  an  aid  to  coi 
diagnosis.  The  former  was  developed  by  Dr.  M.  A.  Barber  it 
work  in  the  Federated  Malay  States,  and  was  used  by  the  me< 
officer  in  charge  of  the  work  in  Siam  in  examining  31,298  specir 
in  that  country  up  to  December  31,1918.  The  results  obtained  1 
its  use  are  reported  to  be  extremely  satisfactory. 

Process  of  Examining  by  Glyoerine-Salt  Method.    In  u 

the  glycerine-salt  technique,  a  diluting  fluid  composed  of  equal  p 
of  a  saturated  solution  of  magnesium  sulphate  and  glycerin 
prepared.  This  fluid  is  dropped  from  a  large  dropping-bottle 
the  small  tin  box  which  contains  the  specimen.  The  fecal  ma 
thoroughly  stirred  and  broken  up  with  a  toothpick,  which  rele 
the  ova  and  causes  them  to  rise  to  the  surface.  The  upper  | 
of  the  fluid  in  each  container  is  poured  upon  a  2'  x  3'  g 
microscope  slide  which  has  been  rimmed  with  paraffin  or  gre 
and  the  surface  of  the  slide  is  searched  for  eggs.  The  entire  cent 
of  a  container  can  be  examined  by  preparing  three  or  four  of  tl 
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slides.  The  process  regularly  followed  is  to  ejoixxiine  two  slides 
before  and  two  after  oentrifuging  the  spedmen.  The  glycerine-salt 
diluting  fluid  is  used  in  preparing  all  four  of  the  slides,  including 
those  made  before  as  well  as  after  centrif  uging. 

AdTantages  of  the  Glycerine-Salt  Method.  The  number  of 
ova  brought  upon  the  slide  by  the  glycerine-salt  method  is  so  greatly 
increased  that  the  eggs  can  be  much  more  easily  found  than  when  the 
plain  smear  method  is  used.  This  reduces  the  number  of  specimens 
that  have  to  be  run  through  the  more  timeH:onsuming  process  of 
centrifuging,  and  results  in  a 


iini 


1 1 II 1 1 


great  saving  of  time.  This  is 
an  especially  important  con- 
sideration in  regions  like  Siam, 
where  the  individual  infection 
is  so  mild  that  when  the  plain 
smear  method  is  used  it  is  often 
necessary  to  prepare  from  ten 
to  twelve  slides  from  a  single 
tpednien  and  to  spend  from 
twenty  to  thirty  minutes  mak- 
ing a  diagnosis. 

GomparatiTe  Accuracy  of 
Plain  Smear  and  Glycerlne- 
Salt  Methods.  Forty-five 
test  specimens  were  examined 
personally  by  the  director  of 
the  work  in  Siam,  who  used 
first  the  plain  smear  and  then 
theglyoerine-salt  method.  Two 
slides  from  each  specimen  were 
examined  by  each  method;  in 
neither  case  was  the  centrifuge 
used  as  an  aid.  The  percentage 
of  persons  found  infected  in  ex- 
aminations by  the  plain  smear 
method  was  23.3  by  the  first  and  12.2  by  the  second  slide,  or  35.5  by 
the  two  slides  combined.  By  the  glycerine-salt  method  it  was  84.4  by 
the  first  and  2.2  by  the  second,  or  86.6  by  both  slides.  With  the  plain- 
slide  technique  a  total  of  thirty-six  ova  were  found  on  all  ninety  of 
the  slides  examined;  with  the  glycerine-salt  technique,  a  total  of  448. 

A  later  series  of  forty-three  specimens  was  examined  by  the  two 
methods,  but  a  second  slide  was  prepared  only  when  the  first  proved 
negative,  and  no  record  was  kept  of  the  number  of  eggs  discovered. 
In  this  series  the  percentage  found  positive  by  the  plain  slide  method 
was  37.2,  as  compared  with  67.4  by  the  glycerine-salt  method.  For 
both  series,  embracing  eighty-eight  specimens  in  all,  the  percentage  of 
positive  findings  by  the  two  methods  was  27.5  and  77.2,  respectively. 


Fig.  39. — Comparative  accuracy 
of  diagnosis  by  fecal  examination 
and  by  vermifuge  treatment. 
Based  on  tests  in  Federated  Malay 
States  and  in  Brazil 
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Accuracy  of  the  Plain  Slide,  Gentrif  u^,  and  Glycerine-2 
Methods  Compared.  Twenty-seven  of  the  eighty-eight  specin 
just  mentioned  were  examined  in  rotation  by  the  plain  slide,  < 
trifuge,  and  glycerine-salt  methods.  In  this  series,  record  of 
number  of  ova  discovered  was  omitted,  and  a  second  slide  was 
prepared  if  the  first  proved  positive.  The  results  showed  that 
glycerine-salt  was  the  most  accurate  of  the  three  methods, 
findings  were  as  follows:  40.7  per  cent  positive  by  the  plain  si 
55*5  by  the  centrifuge,  and  70.2  by  the  glycerine-salt  method. 


BRINE  FLOTATION-LOOP  METHOD  OF  EXAMINATl 

During  191 8  Majors  Kofoid  and  Barber  developed  a  special  t 
nique  known  as  the  "brine  flotation-loop  method,"  and  employe 
in  examining  for  hookworm  disease  the  soldiers  in  the  Soutl 
Department  of  the  Uniteii  States  Army.^  This  method  is  in  par 
outgrowth  of  experience  with  the  glycerine-salt  method  just 
scribed.  In  the  army  medical  work  it  was  used  by  about  sevei 
five  examiners  in  making  more  than  100,000  examinations  ui 
field  conditions,  and  was  found  to  be  rapid,  eflicient,  practica 
and  especially  valuable  in  diagnosing  light  infections. 

Technique  of  Examination  With  Brine  Flotation-L 
Method.  The  process  followed  in  making  examinations  by 
method  is  to  mix  a  large  fecal  sample  thoroughly  in  concentre 
brine  in  a  paraffin  paper  container  of  from  50  to  75  mils  (2  1 
ounces)  capacity.  The  coarse  float  is  forced  below  the  surface 
means  of  a  disk  of  No.  9  steel  wool,  and  the  container  is  allowe< 
stand  one  hour  for  the  ova  to  ascend.  The  surface  film  is  t 
wiped  off  with  wire  loops  yi*  in  diameter  and 'examined  o 
slide  without  a  cover  glass.  The  ova  of  hookworms  and  of  ot 
parasites  are  floated  up  by  the  brine  into  the  surface  layer  of 
pool  without  distortion  or  noticeable  change  in  appearance. 

Advantage  of  Flotation-Loop  Process.  The  great  advant 
of  this  method  is  believed  to  lie  in  its  easy  utilization  of  large  samf 
With  containers  of  sufficient  size,  receptacles  for  mixing  the  en 
stool  can  be  employed.  This  eliminates  the  element  of  ranc 
sampling,  except  in  so  far  as  this  may  be  due  to  irregular  egg-la> 
by  the  female  worms  or  to  an  unequal  discharge  of  eggs  in  success 
stools.  It  insures  also  a  sufficient  number  of  ova  to  make  detect 
possible  in  infections  light  enough  to  be  overlooked  by  ot 
methods  using  smaller  samples.  It  is  for  this  reason  a  more  accui 
means  of  diagnosis.  In  addition,  it  is  reported  to  be  about  50 
cent  more  rapid  than  the  centrifuge  method. 


1  For  full  particulars,  see  article  entitled  "Rapid  Method  for  Detection  of  0\ 
Intestinal  Parasites  in  Human  Stools."  by  Charles  A.  Kofoid  and  Marshall  A.  ] 
ber.  Journal  American  Medical  Association,  vol.  71*  No.  19.  P>  1557* 
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Accmacy  of  Flotation-Loop  Process.  The  accuracy  o£  this 
method  depends  on  a  number  of  variables,  including  the  size  and 
consistency  of  the  specimen,  the  thoroughness  of  stirring,  the  amount 
of  steel  wool  used,  the  care  in  looping,  the  opacity  of  the  fluid,  and 
the  extent  and  thoroughness  of  the  search  niade  of  the  material  on 
the  slide.  Eight  lots  of  fifty  specimens  each,  which  had  been  exam- 
ined once,  were  set  aside  and  subsequently  re-examined  for  the  pur- 
pose of  ascertaining  what  proportion  of  light  infections  had  escaped 
detection.  The  specimens  were  all  from  companies  of  soldiers  in 
which  there  was  light  and  therefore  presumably  easily-overlooked 
infection,  and  all  had  been  found  negative  on  the  first  examination. 
The  top  float  of  each  of  fifty  cans  was  drawn  off  into  a  tall  cylindric 
liter  graduate,  and  the  surface  film  of  this  column  was  examined.  The 
cans  had  stood,  after  stirring,  for  not  less  than  two  or  three  hours. 
In  order  to  avoid  entangling  any  ova  that  might  be  present,  no  brine 
from  thick  or  viscous  stoob  was  used.  Only  one  specimen  among 
all  eight  lots,  or  one  in  400  negatives,  was  found  positive  on  second 
examination.  From  this  it  appears  that  the  number  of  positive  es- 
caping detection  by  this  method  is  practically  n^igible. 


CALDWELL  MODIFICATION  OF  THE  FLOTATION- 
LOOP  METHOD 

Dr.  F.  C.  Caldwell  calb  attention  to  two  difficulties  which  present 
themselves  when  the  brine  flotation-loop  method  of  examination  is 
used  in  the  ordinary  field  work  of  the  International  Health  Board. 
First,  the  large  amount  of  fecal  material  required  by  this  technique 
necessitates  a  mixing  container  of  more  than  regulation  size;  and 
secondly,  the  time  required  to  secure  adequate  comminution  of 
each  specimen  renders  the  method  tedious  under  field  conditions 
where  a  large  number  of  specimens  are  to  be  examined. 

Spcdal  CaldweU  Gonuninution  Apparatus.  During  1919 
Dr.  Caldwell  devised  an  apparatus  which  obviates  the  foregoing  dif- 
ficulties by  providing  for  the  thorough  comminution  of  a  number  of 
wptcimtoB  at  one  time  and  by  permitting  the  use  of  the  regulation 
container.  The  apparatus  consists  of  two  pieces  (plates)  of  wood  or 
metal  joined  by  means  of  two  bolts.  The  upper  plate  contains 
sockets  for  ten  tubes  of  sufficient  size  to  hold  the  ordinary  specimen 
containers.  The  tubes  used  in  the  apparatus  are  closed  at  one  end, 
and  each  socket  of  the  upper  plate  is  provided  with  a  thin  layer  of 
cork  so  that  when  the  apparatus  is  fastened  together  the  tubes  are 
sealed.  Containers  holding  fecal  specimens  are  dropped  into  the 
tubes.  A  few  pieces  of  shot  are  added  to  each  container,  and  the 
tubes  are  filled  to  three-quarters  of  their  capacity  with  concentrated 
salt  solution.  The  upper  plate  is  then  scre^^d  into  position  and  the 
apparatus  is  thoroughly  shaken.     After  this  process  the  floating 
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matter  is  removed  and  prepared  for  examination  according  to  the 
Kofoid-Barber  technique.  In  the  laboratory  tests  in  which  the  ap- 
paratus has  been  used,  it  has  been  found  to  give  a  much  better  con- 
centration than  the  centrifuge;  and  since  it  permits  of  the  use  of  a 
large  amount  of  material,  it  gives  a  more  decisive  test. 
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Fig.  40. — Caldwell's  apparatus  for  facilitating  comminution  of 
feces 

WINSOR  VARIATION  OF  THE  FLOTATION- 
LOOP  TECHNIOUE 

Dr.  S.  A.  Winsor,  in  his  work  in  Ceylon  during  1919,  found  that 
with  the  use  of  the  ordinary  brine  flotation-loop  process  considerable 
difficulty  was  experienced  in  preserving  the  contour  of  the  egg  and 
in  eliminating  from  the  floating  matter  of  the  fecal  emulsion  sub- 
stances which  obstructed  the  microscopist*s  view  of  the  ova.  By 
the  use  of  the  following  technique  he  has  been  able  largely  to  over- 
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come  these  difficulties.  In  an  ordinary  mixing  cone,  about  ten  grains 
of  feces  are  thoroughly  stirred  with  ten  drops  of  water.  The  cone  is 
then  filled  to  three-quarters  of  its  capacity  with  saturated  sodium 
diloride  solution  containing  i  per  cent  of  commercial  acetic  add. 
A  thin  layer  of  absorbent  cotton  is  spread  over  the  top  of  the  mixing 
cone,  with  the  margins  overlapping  the  edge,  and  is  pressed  down  as 
far  as  possible  with  a  wire  loop.  The  fecal  emulsion  containing  ova 
rises  above  the  cotton,  while  the  larger  floating  particles  are  elimi- 
nated. The  emulsion  is  poured  into  a  concentrator  and  allowed  to 
stand  from  ten  to  thirty  minutes  before  being  transferred  to  a  slide 
for  examination.  If  permitted  to  remain  longer  in  the  concentrator, 
the  eggs  tend  to  become  crenate  and  scarcely  recognizable. 


IMPRACnCABILITY  OF  SQENTIFICALLY 
EXACT  DIAGNOSIS 

When  a  person  is  declared  free  of  infection  on  microscopic  examina- 
tion, the  term  *free  of  infection*  is  used  in  a  relative  sense  to  indicate 
that  the  number  of  worms  in  the  intestines  is  so  small  that  no  ova 
can  be  discovered  in  the  feces.  This  does  not  necessarily  mean  that 
there  is  not  a  single  hookworm  present.  Male  worms  may  still  be 
harbored,  as  there  is  no  possible  way  of  knowing  that  none  of  these 
remain  except  by  administering  repeated  treatments  and  washing 
the  stools  after  each  treatment.  Nor  is  it  possible  to  say  that  not 
a  single  female  worm  inhabits  the  intestinal  tract  unless  specimens 
of  stool  are  examined  every  day  for  many  days  for  the  presence  of 
ova.  But  it  can  be  stated  definitely  that  if  careful  examination  by 
the  methods  in  use  fails  to  show  the  presence  of  ova,  the  number 
of  worms  remaining  is  very  small.  If  patients  are  willing  to  sub- 
mit two  or  three  specimens  for  examination,  the  removal  of  every 
parante  could  be  more  definitely  predicated,  but  this  would  entail 
a  large  amount  of  additional  work  and  present  many  difficulties  if 
attempted  under  field  conditions. 

DIAGNOSIS     BY    ADMINISTRATION    OF    VERMIFUGE 

The  most  accurate  method  of  diagnosing  hookworm  infection  is  by 
administering  vermiddal  treatment  and  examining  the  stoob  for 
the  presence  of  worms.  This  method  of  diagnosis  is  of  espedal  value 
for  determining  both  the  type  of  hookworms  harbored  by  patients 
and  the  degree  to  which  the  latter  are  infected.  It  is  not,  how- 
ever, practicable  as  a  routine  field  measure.  The  procedure  em- 
ployed by  the  Uncinariasis  Conunission  to  the  Orient,  when  diagnos- 
ing infection  by  this  method,  was  as  follows: 

On  the  morning  of  the  day  preceding  treatment  the  persons  to  be 
examined  were  altowed  their  usual  diet.  In  the  afternoon  they  were 
given  some  rice  and  gnid  and  a  half  pint  of  milk,  and  at  $:oo  p.  m. 
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a  purgative  was  administered.  On  the  morning  of  treatment,  food 
was  generally  withheld,  although  in  some  cases  a  little  mUk  was 
permitted.  The  vermifuge  was  administered  in  three  doses  at  hourly 
intervals.  Two  hours  after  the  last  dose  a  second  purge  was  given. 
At  12:30  noon  the  patients  were  allowed  to  drink  milk,  and  in  the 
afternoon  they  were  given  a  little  rice  and  bread.  The  next  day  they 
were  allowed  rice  and  curry,  but  vegetables  with  coarse  fibers  were 
prohibited  because  they  might  have  interfered  with  the  search  for 
worms.  Stools  were  examined  for  worms  until  seventy-two  hours 
had  elapsed.  Six  stools  per  case  were  usually  obtained  during  this 
period. 

Method  of  Washing  Stools.  A  regular  routine  was  followed  in 
the  washing  of  stools.  Those  that  were  soft  or  fluid  were  washed  at 
once;  the  more  compact  stools  were  mixed  with  water  and  stirred 
until  soft.  The  washing  was  done  by  means  of  a  jet  of  water  played 
with  moderate  force  into  a  large  brass  wire  sieve  (mesh  50  to  an  inch) 
into  which  the  feces  had  been  poured.  The  washed  stool  was  dis- 
tributed into  photographic  developing  trays,  a  small  portion  into 
each  tray.  A  dark  brown  tray  was  found  to  furnish  the  best  back- 
ground for  the  worms.  These  were  then  picked  out  with  needles  or 
forceps  and  placed  in  properly  numbered  Petri  dishes  containing 
normal  salt  solution.  Later  the  excess  salt  solution  was  drained  off 
and  the  worms  were  killed  by  flooding  the  dishes  with  boiling  alcohol 
(70  per  cent).  When  the  worms  are  scalded  they  become  rigid  and 
assume  the  shapes  that  are  characteristic  of  their  species.  This 
renders  differentiation  comparatively  easy  and  the  worms  can  be 
rapidly  counted. 
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IV 

METHODS  OF  TREATING  HOOKWORM 
DISEASE 

The  principal  remedies  used  in  the  treatment  of  hookworm  disease 
are  chloroform,  eucalyptus,  beta-naphthol,  thymol,  and  oil  of  cheno- 
podium.  A  new  drug  known  as  carvacrol  was  tried  during  191 8, 
but  the  results  attending  its  use  were  reported  as  unsatisfactory. 
Of  the  five  drugs  most  ex- 
tensively employed,  thymol 
and  oil  of  chenopodium  have 
proved  themselves  superior  to 
all  the  others  under  field  condi- 
tions. Chenopodium  during 
recent  years  has  been  gaining 
steadily  in  favor. 

Comparative  Efficiency  of 
Tiiymol  and  Chenopodium. 

In  a  number  of  experiments 
conducted  by  the  Board's  Un- 
cinariasis Commission  to  the 
Orient,  for  the  purpose  of 
reaching  a  scientific  conclusion 
as  to  the  relative  merits  of 
chenopodium  and  thymol  for 
routine  treatment,  chenopo- 
dium in  small  doses  proved 
more  efficacious  than  small 
doees  of  thymol.  In  larger 
doees  the  drugs  showed  ap- 
proximately equal  efficacy  in 
removing  Necators,  but  cheno- 
podium proved  superior  to 
thymol  in  removing  Ancykv 
stomes,  the  more  resistant 
species  of  hookworm.      There 


Fig.  41. — Comparative  efficacy 
of  beta-naphthol,  eucalyptus,  thy- 
mol, and  oil  of  chenopodium. 
Based  on  experiments  with  thirty- 
eight  cases  in  studies  of  Uncin- 
ariasis Commission  to  the  Orient 


was  failure  to  cure  the  patient 
(by  removing  all  hookworms  harbored)  in  33.6  per  cent  of  the 
cases  treated  with  thymol,  as  against  only  7.6  per  cent  of  the 
cases  treated  with  chenopodium.  A  test  vote  taken  in  the  course  of 
the  work  indicated  that  nearly  all  patients  preferred  chenopodium 
as  being  less  unpleasant  to  take  than  thymol. 

Relative  Coat  of  Treatment  with  Thymol  and  Chenopodium. 

Vthtn  the  treatment  of  large  populations  is  contemplated  the  com- 
parative cost  of  the  drugs  employed  is  an  important  consideration. 
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A  series  of  experiments  designed  to  furnish  an  estimate  of  the  rela^ 
cost  of  tresftment  with  chenopodium  and  thymol,  was  conducted 
the  Uncinariasis  Commission  to  the  Orient  in  February,  19 17.  At 
time  the  price  of  chenopodium  was  1.84  cents  per  mil,  and  the  p 
of  thymol  was  0.15  cents  per  grain.  The  dosage  of  chenopod: 
which  proved  most  satisfactory  as  a  routine  vermicide  was  1.5  1 
administered  in  three  equal  doses  of  .5  mils  each.  On  this  basis 
cost  per  individual  for  the  chenopodium  treatment  amounted 
2.76  cents.  The  dosage  of  thymol  which  proved  to  be  most  sa 
factory  was  one  treatment  consisting  of  60  grains  divided  into  tl 

equal  parts.  With  this  tn 
ment  the  cost  of  thymol 
individual  was  9.0  cents, 
will  be  seen  therefore  that 
cost  of  treatment  with  che 
podium  was  less  than  half 
much  as  the  cost  of  treatm 
with  thymol  (Fig.  42). 

Properties  of  Cheno] 
dium  Not  Fully  Understo 
It  seems,  however,  that  tt 
are  on  the  market  a  num 
of  varieties  of  chenopodi 
which  differ  greatly  in  stren 
and  toxicity.  The  variati 
in  different  samples  are 
pedally  noticeable  in  the  ch< 
ical  composition  of  the  oil,  t 
are  exhibited  in  its  appearar 
taste,  smell,  specific  gravj 
and  volatility.  During  19 
Fig.  42. — Relative  costand  com-  there  was  marketed  a  supplj 
parative  efficacy  of  thymol  and  the  oil  which  proved  higl 
chenopodium.  Based  on  studies  toxic  in  effect  and  which  caui 
of  Uncinariasis  Commission  to  the  several  fatalities.  More  tl: 
Orient  half  of  these  deaths  occun 

after  second  or  even  th 
treatment,  when  previous  treatments  had  been  well  supporti 
The  oil  was  paler  in  color  and  of  less  density  than  the  ordim 
product,  and  was  characterized  by  an  extremely  acrid  odor.  Samp 
of  this  oil  were  secured  and  submitted  to  Dr.  £.  K.  Nelson,  of  t 
United  States  Department  of  Agriculture,  who  b  now  engaged  ii 
series  of  studies  which  it  is  hoped  will  throw  light  on  the  varyi 
efficacy  and  toxic  effects  of  different  specimens  of  the  oil.  Uc 
such  time  as  proper  standardization  of  the  drug  can  be  effected, 
seems  advisable  to  repeat  the  earlier  caution  that  medical  offia 
should  exercise  careful  supervision  over  the  administration  of  t 
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oil  in  the  field,  and  that  the  dosage  for  children  should  be  made 
smaller  than  is  indicated  by  Young's  rule. 

Expttiments   in   DistllUng   and    Testing    Ghenopodium. 

With  a  view  to  arriving  at  a  better  pharmacopeial  standard  for  the 
preparation  of  oil  of  chenopodium,  Hall  and  Hamilton  made  a  study 
of  the  composition  of  the  drug  and  the  anthelmintic  value  of  some 
of  its  components.  They  report  that  their  tests  of  the  distillation 
products  of  the  oil  indicate  that 

90 1 


the  greatest  anthelmintic  effic- 
^  resides  in  the  lightest  frac- 
tion of  the  drug.  As  the  heavier 
fractions  are  used  the  efficacy 
•hows  diminution.    Moreover, 
the  heavier  fractions  cause 
roarked  gastro-intestinal  irrita- 
tion,  and  in  dosage  equivalent 
tothe  standard  therapeuticdose 
of  the  oil,  produce  hemorrhagic 
conditions  of  the  stomach  and 
intestines  even  in  the  presence 
of  castor  oil,  which  is  highly 
protective.  Hall  and  Hamilton 
believe  that  the  value  and 
safety  of  oil  of  chenopodium 
would  be  greatly  increEised  if 
the  ordinary  marketed  product 
were  re-distilled  at  a  tempera^ 
tureupto  125*  C.  (257  F.)  with 
a  pressure  equal  to  30mm.  of 
mercury.    This  process  would 
eliminate  that  fraction  of  the 
drug  which  has   less   anthel- 
mintic value  and  more  irritant 
and  toxic  qualities  than  the 
lighter  fraction. 
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Ea  THYMOL    40  GRAINS  EACH  DOSE 
Hi  CHENOPODIUM      1.5  MILS  EACH  DOSE 


Fig.  43. — Comparative  efficacy 
of  thymol  and  oil  of  chenopodium 
in  half-maximum  doses.  Based  on 
experiments  with  sixty-two  cases 
in  studies  by  Uncinariasis  Com- 
mission to  the  Orient 


STANDARD  TECHNIQUE  OF  THYMOL  ADMINISTRATION 

The  routine  dosage  of  thymol  recommended  by  Stiles,  Dock 
Howard,  Bass,  and  others  of  wide  experience  in  the  treatment  of 
hookworm  disease,  is  the  one  most  commonly  employed  in  the 
countries  where  thymol  is  used.  It  is  based  upon  60  grains  as  the 
maximum  for  an  adult,  preceded  and  followed  by  an  active  saline 
purgative.  Children  from  one  to  five  years  of  age  receive  from  3  to 
5  grains  of  the  thymol;  those  from  six  to  ten,  from  10  to  15  grains; 
^<1  those  from  eleven  to  fifteen,  from  15  to  30  grains.  Persons  be- 
tween sixteen  and  twenty  years  of  age  receive  from  30  to  40  grains; 
those  between  twenty-one  and  fifty  years,  from  45  to  60  grains; 
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and  those  more  than  fifty  years,  from  30  to  45  grains.  The  drug  is 
usually  administered  in  finely  powdered  form,  mixed  with  equal 
parts  of  milk  sugar  or  sodium  bicarbonate.  It  is  given  in  two  equally 
divided  portions,  and  apparent  (not  actual)  age  determines  the 
dosage.  Competent  physicians  examine  all  patients  who  are  to 
take  the  drug,  prescribe  the  proper  dosage  for  each,  and  supervise 
the  important  phases  of  the  treatment. 

Conditions  Governing  Administration  of  Thynurf.  Food  is 
not  allowed  from  the  time  of  the  first  purgative  until  after  the  final 
dose  of  salts  has  acted.  Inasmuch  as  alcohol  and  oils,  and  gravy, 
butter,  milk,  or  other  fatty  foods,  are  especially  dai^erous,  the 
patient  is  cautioned  against  taking  them  at  any  time  during  the 
period  of  treatment.  Under  field  conditions  it  is  generally  held 
that  thymol  should  not  be  administered  to  persons  suffering  from 
acute  diseases  such  as  malaria  in  the  febrile  stage  or  fevers  of  any 
other  type;  those  having  chronic  dysentery  or  diarrhea,  organic 
cardiac  or  renal  disease,  pulmonary  tuberculosis  beyond  the  incipient 
stage,  or  general  anasarca;  those  who  are  extremely  weak  or  feeUe 
from  old  age  or  from  other  cause;  and  pregnant  women,  or  women 
with  serious  hemorrhagic  diseases  of  the  uterus.  Thymol  may  be 
administered  to  persons  suffering  from  any  of  these  diseases  only 
when  the  circumstances  will  permit  rigid  control  of  all  features  con- 
nected with  the  treatment. 

USE  OF  CHENOPODIUM  AS  AN  ANTHELMINTIC 

Oil  of  chenopodium  is  now  used  more  extensively  than  thymol  in 
all  countries  with  which  the  Board  co-operates,  except  Jamaica, 
British  Guiana,  Trinidad,  and  Saint  Lucia.  Its  comparatively  low 
cost  and  the  relative  scarcity  of  thymol  brought  about  by  the  World 
War  have  doubtless  been  factors  in  some  measure  leading  to  its 
wide-spread  use.  Following  the  reduction  in  dosage  recommended  by 
the  Board's  Uncinariasis  Commission  to  the  Orient,  the  drug  was 
employed  in  administering  437,166  treatments  to  191,377  persons 
during  191 8,  and  gave  exceptionally  favorable  results.  In  1919, 
however,  a  few  fatalities  and  a  noticeable  increase  in  the  number  of 
cases  of  Chenopodium  poisoning  were  reported  as  a  result  of  the 
administration  of  466,456  treatments  of  the  oil  to  192,177  persons. 
The  untoward  effects  which  attended  the  use  of  the  drug  during 
1919  led  to  the  studies  above  described,  from  which  it  is  hoped  to 
learn  full  particulars  as  to  the  pharmaceutical  properties  of  the  oil. 

Standard  Method  of  Administering  Chenopodium.  The 
standard  method  of  administering  chenopodium  as  used  by  the 
Board  during  1919  was  that  reconmiended  by  Darling,  Barber,  and 
Hacker  as  a  result  of  their  experiences  with  various  vermicidal  drugs 
in  the  Orient  and  published  in  their  article  entitled  The  Treatment 
of  Hookworm  Infection.*^    It  consists  of  an  adult  dose  of  i  H  mils 

>  The  Journal  of  the  American  Medical  Association.  February  aj,  191 8t  voL  70 
pp.  449-507. 
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divided  into  three  equal  parts  and  administered  as  follows:  the  first 
portion  at  7XX>a.  m.,  the  second  at  8xx>  a.  m.,  and  the  third  at  9»o 
a.  m.  A  light  evening  meal  followed  by  a  purgative  dose  of  mag- 
nesium sulphate  is  usually  given  on  the  evening  preceding  treat- 
ment, and  a  very  light  breakfast,  consisting  of  milk  or  thin  rice 
gruel,  on  the  morning  of  treatment.  Two  hours  after  the  last  portion 
of  cbenopodium  is  taken,  a  second  purgative  dose  of  magnesium 
sulphate  is  administered.  Effective  post-treatment  purgation  is 
thought  to  be  essential  to  eliminate  the  dead  or  stunned  worms  and 
the  unabeorbed  oil.  A  second  post-treatment  purgative  may  be 
given  if  the  first  faib  to  act  freely  and  promptly.  Later  researches  by 
Mhasker  and  Caius,  however,  make  it  seem  doubtful  whether  effec- 
tive post-treatment  purgation  is  really  required. 

Schedule  of  Chenopodium  Dosa^  for  Children  and  Adults. 

The  directors  of  the  work  in  Ceylon,  who  have  made  extensive  use 
of  the  drug  in  small  doses,  have  worked  out  a  dosage  table  for  chil- 
dren and  adults.  Children  who  appear  to  be  between  the  ages  of 
two  and  twelve  years  receive  i  minim  for  each  year  of  age,  minus 
I  minim.*  This  means  that  a  child  of  seven  receives  6  minims,  a 
child  of  six  5  minims,  and  so  on.  Persons  from  thirteen  to  fourteen 
years  of  age  receive  13  minims;  those  from  fifteen  to  sixteen,  16 
minims;  from  seventeen  to  eighteen,  20  minims;  and  from  nineteen 
to  twenty,  24  minims.  It  will  be  noted  that  especially  small  doses 
are  administered  to  children  under  twelve.  The  oil  is  dropped  from 
a  dropping-bottle  into  simple  sugar  syrup.  In  Ceylon  this  syrup  has 
proved  the  most  satisfactory  of  all  the  vehicles  in  which  the  oil 
has  been  administered.  The  directors  of  the  work  in  this  country 
also  report  that  in  addition  to  the  contra-indications  to  thymol  treat- 
ment mentioned  on  page  92,  the  use  of  chenopodium  is  contra- 
indkated  when  the  patient  has  peptic  ulcers  or  gonorrhea. 

Efficiency  of  Standard  Chenopodium  Treatment.  The  direc- 
tor and  the  assistant  director  of  the  Department  of  Hygiene  at  the 
University  of  S&o  Paulo,  assisted  by  the  staff  engaged  in  hookworm 
control  measures  in  Brazil,  have  made  considerable  progress  toward 
establishing  the  probable  average  efiidency  of  the  foregoing  dosage 
under  field  conditions.  In  the  original  experiments,  made  in  the 
Orient  under  laboratory  conditions,  two  standard  chenopodium 
treatments,  separated  by  an  interval  of  ten  days,  removed  99  per 
cent  of  all  the  hookworms  harbored  by  a  group  of  thirty-nine  adults. 
One  hundred  fifty-six  cases  were  similarly  treated  in  Brazil  dur- 
ing 191 8,  except  that  the  work  was  done  largely  under  field  condi- 
tions, and  97  per  cent  of  the  worms  they  harbored  were  removed. 
Thus  the  Brazilian  experiments  confirmed,  in  so  far  as  the  smallness  of 


*  Spedftl  AttcBtioa  li  directed  to  the  fact  that  anUnim  by  weight  equals  approxi- 
■ately  two  dropt  by  measure. 
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the  numbers  involved  may  be  accepted  as  confirming,  the  tests  in 
in  the  Orient.  A  large  amount  of  additional  field  experience  will  n 
to  be  gained,  however,  before  the  entire  practicability  and  efiicie 
of  the  routine  treatment  may  be  regarded  as  definitely  establisl 
Among  the  factors  remaining  for  further  investigation  is  the  appai 
difference  in  power  of  resisting  treatment  between  the  AncyhsU 
duodenale  and  the  Necator  americanus,  and  between  persons  i 
harbor  large  numbers  of  worms  and  those  who  harbor  only  a  iev 
a.  Experiments  with  standard  technique  among  Bran^Han  vc 
bands.  Eighty-two  vagabonds  more  than  fourteen  years  of  age,  i 
lived  at  an  institution  in  Pinheiro,  in  the  state  of  Rio  de  Jane 

were  treated  three  times  p 
chenopodium.  The  first  1 
treatments  consisted  of 
mils  each  and  the  third  c 
mils.'  These  treatments 
pelled  a  total  of  10,895  ^'^^ 
Fig.  44  shows  the  efficiency 
each  treatment  as  based 
two  factors:  the  percent 
of  worms  expelled,  and 
percentage  of  cases  cured, 
this  group  there  were  o 
nine  relative  failures  of 
treatment,  or  cases  wh 
harbored  ten  or  more  woi 
after  two  i}4  mil  treatme 
had  been  taken.  The  coi 
tions  of  this  experiment,  h< 
ever,  permitted  a  rigid  cont 
of  the  patients  and  approacl 
the  exactness  of  a  laborat< 
test.  The  results,  therefc 
cannot  be  accepted  as  al 
gether  representative  of  th* 
to  be  expected  when  the  remc 
is  administered  in  the  field. 
b.  Tests  on  heavily  infec 
farm  and  in  lightly  infected  village.  Two  trials  were  made  in  Atiba 
Brazil,  to  determine  the  efficacy  of  the  standard  treatment  as  ; 
ministered  under  field  conditions  by  regular  campaign  dispense 
In  the  first  test,  two  localities  were  chosen:  a  severely  infect 
farm,  and  a  mildly  infected  village.  Ten  persons  in  each  local 
were  selected  for  treatment.  Each  received  two  routine  treatmei 
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Fig.  44. — ^Worms  expelled  and 
cases  cured  by  two  treatments  of 
chenopodium.  Eighty-two  Bra- 
zilian vagabonds 


*  The  third  treatment  (consiBting  of  3  niils)  U  not,  of  course,  a  i>art  of  the  rout 
chenopodium  administration.  It  was  given  to  insure  the  quicic  recovery  of  all 
hookworms  harbored.  Under  ordinary  conditions  a  dose  of  this  size  is  not  with* 
its  dangers. 
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of  dienopodium  from  the  dispensers.  Two  weeks  after  they  had 
Uken  the  last  of  these  two  treatments,  they  were  given  a  large  3-mil 
test  dose  of  dienopodium.  In  the  farm  group  there  still  remained 
134  worms,  or  thirteen  per  case,  after  the  first  two  i>^  mil  treat- 
ments had  acted;  in  the  city  group,  seven  or  .7  per  case.  There 
were  50  per  cent  of  relative  failures  among  the  farm  residents. 
The  number  of  worms  harbored  by  this  group  before  treatment  was 
ondonbtedly  high,  however,  as  two  controls  on  the  same  farm  who, 
before  receiving  the  3-mil  dose,  had  been  treated  only  once  with 
iK-milt,  expelled  after  the  second  treatment  an  average  of  148 
worms  apiece.  The  results  of  this  test  would  seem  to  show  that  in 
heavily  infected  districts  where  the  average  worm  count  is  300  or 
more,  or  where  the  hemoglobin  of  non-malarious  individuals  is  below 
60,  two  routine  treatments  of  i>^  mils  each  are  not  always  suffi- 
cient and  a  third  treatment  is  advisable. 

c.  Expmmenis  <m  typical  coffee  farm.  In  the  third  experiment 
fifty-six  persons  living  on  a  large,  typical  coffee  plantation  in  the 
state  of  S2o  Paulo,  Brazil,  who  had  already  been  treated  twice  in  the 
routine  way  by  campaign  dispensers,  were  given,  twelve  days  later, 
a  tingle  large  dose  of  chenopodium.  These  cases  were  found  to 
haxtor,  on  the  average,  5.8  worms  per  case  after  they  had  taken  the 
firat  two  treatments,  while  four  control  cases  treated  for  the  first  time 
anvaged  1 76  worms  per  case.  In  41  per  cent  of  the  cases  every  worm 
vat  expelled  by  the  first  two  treatments;  in  3 1  per  cent  there  was 
relative  failure  of  the  drug. 

Intoral  between  Treatment  with  Chenopodium  and  Re- 
tnnnlnation.  Chenopodium  has  a  distinctly  inhibitory  effect 
upon  the  egg-bearing  functions  of  the  female  hookworm.  If  the 
(hug  (alb  to  kill  the  worms,  however,  this  effect  is  only  temporary, 
and  after  an  interval  the  females  resume  the  laying  of  eggs.  A  series 
of  test  cases  conducted  during  191 8  by  a  special  nurse  in  the  city 
hospital  of  Sio  Paulo,  showed  that  after  adminstration  of  chenopo- 
dium treatment  the  ova  disappeared  from  the  feces  and,  if  the  cases 
were  not  cured,  re-appeared  the  eighth  to  thirteenth  day.  This  con- 
firmed the  findings  of  earlier  investigators.  Most  of  those  who  have 
studied  the  subject  agree  that  re-examination  should  be  made  in  not 
leas  than  fourteen  days  after  the  vermifuge  has  been  taken.  This  is 
the  period  customarily  allowed  in  the  countries  where  chenopodium 
is  used. 

RelatlTe  Efficacy  of  Chenopodium  Administered  in  Manu- 
factured As  Compared  With  Freshly  Filled  Gelatine  Capsules. 
The  superior  efficacy  of  freshly  prepared  hard  gelatine  capsules  of 
chenopodium,  as  compared  with  the  manufactured  soft  capsules 
whidi  have  thick,  tough  gelatine  walls,  was  demonstrated  by  a  series 
of  test  treatments  conducted  by  the  Uncinariasis  Commission  to  the 
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Orient.  One  group  of  patients  received  manufactured  chenopodium 
capsules  in  three  doses  of  .5  mils  each,  at  hourly  intervals,  with  the 
result  that  only  66.4  per  cent  of  the  worms  present  were  expelled.  A  se- 
cond group,  treated  with  chenopodium  which  had  been  extracted  from 
the  manufactured  capsules  and  placed  in  freshly  prepared  capsules, 
also  received  three  doses  of  .5  mils  each.  By  the  latter  treatment 
97.9  per  cent  of  the  worms  harbored  were  expelled  (Fig.  45.) 

Effect  of  Diet  on  Efficiency  of  Chenopodium.    As  a  rule, 

authorities  advise  a  very  light 


diet  during  the  twenty-four 
hours  preceding  the  adminis- 
tration of  chenopodium.  Field 
experiments  conducted  during 
1919  by  the  Department  of 
Hygiene  of  the  University  of 
Sio  Paulo,  however,  showed 
that  when  patients  were  allow- 
ed their  usual  diet  on  the  day 
before  treatment,  but  no  food 
on  the  morning  of  treatment, 
by  far  the  best  results  were 
obtained  from  the  vermifuge. 
When  this  procedure  was 
followed  and  a  preliminary 
purge  given,  87  per  cent  of  the 
worms  harbored  were  expelled 
by  one  treatment  (1.5  mils); 
with  preliminary  datharsis 
omitted,  93.3  per  cent  of  the 
worms  present  were  expelled. 
When  patients  were  allowed  no 
solid  food  after  1 1  a.  m.  on  the 
day  before  treatment  and  no 
nourishment  of  any  kind  after 
5  p.  m.,  and  when  the  prelim- 
inary purge  was  omitted,  only 
75*5  per  cent  of  all  worms  were 
removed  by  one  standard  treatment.  Moreover,  prostration  was 
universal  among  patients  receiving  this  diet,  and  their  toxic  symp- 
toms were  more  severe  than  those  manifested  by  any  other  group 
of  patients. 

In  other  areas  of  operation,  also,  experience  has  shown  that  a  light 
diet  on  the  afternoon  preceding  treatment  is  not  advisable,  especially 
in  the  case  of  persons  of  poor  physique.  In  Ceylon,  where  the 
average  laborer  is  greatly  undernourished,  it  was  found  that  coolies 
who  ate  an  ordinary  meal  on  the  afternoon  before  treatment  were 
much  less  apt  to  suffer  collapse  or  syncope  after  medication  than 


Fig.  45. — Efficacy  of  manufac- 
tured capsules  compared  with  that 
of  freshly-filled  capsules  as  medium 
for  administering  chenopodium. 
Based  on  experiments  with  fourteen 
cases  in  Federated  Malay  States 
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those  who  were  limited  to  an  afternoon  meal  of  rice  gruel.  The 
percentage  of  cures  was  as  high  among  patients  whose  afternoon 
meal  was  not  restricted  as  among  those  who  ate  a  light  repast.  In 
the  Seychelles  Islands,  too,  it  was  found  that  there  was  no  diminution 
in  the  percentage  of  cures  when  a  regular  diet  was  permitted  on  the 
day  preceding  treatment.  Moreover,  patients  were  far  more  willing 
to  take  treatment  when  their  diet  was  not  restricted  on  the  previous 
<iay. 

Magnesium  Sulphate  the  Most  Satisfactory  Purge  for  Use 
with  OU  of  Chenopodium.  Although  none  of  the  purgatives 
which  have  been  employed  in  connection  with  chenopodium  have 
given  entire  satisfaction,  magnesium  sulphate  has  been  reported 
upon  more  favorably  than  any  of  the  others  which  have  been  tried. 
The  rapidity  of  action  of  this  purgative  has  been  found  to  vary  in 
ioverM  proportion  to  its  concentration.  Experience  in  Ceylon  has 
ihown  that  when  a  strong  solution  is  administered,  catharsis  is  often 
delayed  until  evening  of  the  day  of  treatment,  or  even  until  the 
next  morning.  A  weaker  solution  (2  pounds  of  salt  to  a  gallon  of 
witer,  or  about  i  }4  drams  to  the  ounce)  gives  much  prompter  action 
and  is  less  apt  to  cause  griping  or  collapse.  The  most  satisfactory 
dottge  of  magnesium  sulphate  appears  to  be  2  >^  ounces  for  adult 
males  and  2  ounces  for  adult  females. 

Omission  of  Preliminary  Purge  with  Oil  of  Chenopodium. 

Most  authorities  hold  that  better  results  are  obtained  if  the  pre- 
treatment  purgative  is  given;  and  in  hospital  practice,  where  the 
patient  can  rest  and  be  under  constant  observation,  it  seems  best  to 
give  it.  But  when  it  is  given  in  field  work,  many  of  the  patients, 
after  it  has  acted,  become  weak  and  in  some  instances  are  unfit  for 
work  next  day,  with  the  result  that  they  lodge  complaints  against  the 
treatment.  Moreover,  in  sparsely  settled  rural  areas  the  adminis- 
tration of  a  preliminary  purge  is  a  difficult  procedure  and  almost 
doubles  the  cost  of  treatment.  The  original  experiments  of  Darling, 
Barber,  and  Hacker,  although  dealing  with  a  number  of  cases  too 
small  to  enable  trustworthy  conclusions  to  be  drawn  from  them, 
nevertheless  showed  that  when  this  purge  was  omitted  and  the 
other  factors  were  kept  the  same  as  in  routine  treatment,  two 
standard  doses  oi  i}^  mils  of  chenopodium  cured  80  per  cent  of  the 
cases  and  removed  95  per  cent  of  the  total  worms.  This  suggested 
that  with  an  interval  of  twelve  hours  between  eating  and  the  adminis- 
tration of  the  vermifuge,  the  preliminary  purge  might  be  omitted. 

In  a  series  of  experiments  conducted  in  Brazil  during  1919  it  was 
found  that  when  a  preliminary  purge  was  administered,  one  trial 
treatment  consisting  of  i>^  mib  of  oil  of  chenopodium  given  in  two 
equal  doses  cured  29  per  cent  of  the  cases  treated  and  removed  75 
per  cent  of  the  total  hookworms  harbored.  When  the  preliminary 
purge  was  omitted  only  14  per  cent  of  the  cases  treated  were  cured, 
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but  83  per  cent  of  all  hookworms  were  removed.  The  percentage  of 
failures— cases  with  ten  or  more  hookworms  remaining  afjer  trial 
treatment — ^was  40.6  per  cent  in  the  case  of  persons  receiving  a  pre- 
liminary purge,  as  compared  with  only  31  per  cent  for  persons  in 
whose  treatment  the  preliminary  purge  was  omitted.  Thus,  by  all 
standards  except  that  of  the  percentage  of  persons  cured,  the  results 
were  better  when  preliminary  catharsis  was  omitted. 

In  a  second  group  of  experiments,  in  which  the  patients  were 
treated  with  2  mils  of  oil  of  chenopodium  administered  in  a  angle 
dose  and  followed  in  two  hours  by  a  saline  purge,  it  was  found  that 
in  the  case  of  those  who  had  received  a  preliminary  purge  12  per 
cent  were  cured  by  the  trial  treatment,  93.8  per  cent  of  all  hook- 
worms were  removed,  and  there  were  36  per  cent  of  failures.  When 
the  preliminary  purge  was  omitted  none  of  the  patients  trea  ted  were 
cured,  only  87.5  per  cent  of  all  worms  were  removed,  and  there  were 
^3*3  per  cent  of  failures.  From  these  findings  it  would  seem  that 
when  the  drug  remains  in  the  intestines  only  two  hours,  as  is  the 
case  when  it  is  administered  in  an  undivid^  dose,  a  preliminary 
purge  is  necessary  to  aid  in  hookworm  elimination,  but  when  the 
drug  is  administered  in  divided  dosage  and  at  least  a  portion  of  it 
remains  in  the  intestines  for  four  hours,  a  sufficient  time  elapses  for 
the  drug  to  produce  its  effect,  whether  or  not  the  intestines  have 
been  prepared  by  preliminary  purgation. 

In  field  treatments  given  during  1919  in  Guatemala,  Brazil,  Cey- 
lon, and  the  Seychelles  Islands,  preliminary  purgation  was  omitted. 
No  ill  effects  resulted  in  any  of  these  areas,  and  there  was  no  decrease 
in  the  percentage  of  cures  as  compared  with  that  in  other  years. 

Effect  of  Purgative  on  Efficiency  of  Remedy.  Tests  made  in 
China  during  191 8  suggest  that  the  rdle  played  by  the  purgative  in 
removing  the  worms  from  the  intestines,  is  an  extremely  important 
phase  of  treatment  which  has  perhaps  not  been  sufficiently  investi- 
gated. It  was  noticed  that  the  percentage  of  living  worms  expelled 
was  increased  if  the  salts  acted  quickly.  This  meant  either  that 
longer  contact  with  chenopodium  kills  a  larger  percentage  of  worms, 
or  that  in  many  cases  the  drug  temporarily  loosens  the  hold  of  the 
worm  on  the  intestinal  wall  so  that  a  strong  purgative  will  expel 
many  living  worms.  A  series  of  observations  was  then  made  to 
ascertain  what  effect  an  increase  in  the  dose  of  magnesium  sulphate 
had  on  the  percentage  of  cures. 

Increased  Efficiency  of  Chenopodium  with  Free  Pnrgatioa. 

The  amount  of  chenopodium  used  was  an  undivided  doae  of  2  mik. 
At  first  35  roils  (i  ounce)  of  magnesium  sulphate  was  administered 
the  evening  before  treatment,  and  50  mils  two  hours  after  the 
chenopodium  had  been  taken.  Of  395  infected  per^Mis  treated  by 
this  method,  286,  or  72.4  per  cent,  were  found  n^ative  after  o«fte 
treatment.  The  results  were  so  good  that  the  amount  of  salta  waa 
increased  to  50  mils  instead  of  25  on  the  evening  before  treatment. 
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and  to  141  mils  (4^^  ounces)  instead  of  fifty  after  the  taking.of  the 
cfaenopodium.  The  salts  given  after  the  vermifuge  were  divided  into 
two  portions,  one-half  being  administered  at  the  end  of  two  hours 
and  the  other  half  at  the  end  of  four.  Of  630  persons  treated  in 
this  way,  499,  or  80.5  per  cent,  were  found  negative  after  one  treat- 
ment. With  the  increase  in  the  amount  of  salts  given,  there  was 
not  one  case  which  flihowed  any  symptoms  of  chenopodium  absorp- 
tion. There  were  nausea  and  vomiting  at  times,  but  there  were  no 
ill  effects  due  to  the  action  of  chenopodium. 


GHENOPODIUM-GROTON    OIL   TREATMENT    AS 
DEVELOPED  IN  CEYLON 

In  Ceylon  during  1918  there  was  developed  a  special  form  of  treat- 
ment which  was  used  extensively  during  that  year  and  in  the  early 
part  of  19 1 9.  According  to  this  treatment  the  preliminary  purge 
was  omitted*  and  a  mixture  of  chenopodium  40  parts  and  croton  oil 
I  part  was  given  in  the  standard  dosage  prescribed  for  chenopodium 
(see  page  93),  graduated  acccMrding  to  the  apparent  and  not  the 
stated  age  cl  each  person.  The  dose  was  usually  given  in  two  equal 
parts  with  an  interval  of  one  hour  between.  Two  hours  after  the 
last  dose  of  vermicide  the  patient  received  a  purgative  dose  of 
flOMgnesinm  sulphate. 

Conditions  Governing  Chenopodium-Croton  Oil  Treatment. 

All  patients  were  kept  under  observation  by  the  dispenser  from  the 
time  of  giving  the  first  portion  of  the  vermicide  until  the  medical 
officer  in  charge  was  satisfied  that  the  post-treatment  piu-gative  had 
acted  freely.  Meanwhile,  the  patients  were  allowed  to  rest  in  a 
sheltered  place.  Temporary  sheltered  latrines  for  men  and  women 
were  provided  near  the  resting  place,  and  an  apothecary  or  dispenser 
saw  that  the  latrines  were  properly  used.  Before  the  patients  were 
diicharged,  they  were  strongly  counseled  not  to  eat  raw  fruit  or 
vegetables  for  a  day  or  two  after  treatment,  but  to  take  chiefly  rice 
and  rice  gruel. 

Discontinuance  of  Clienopodlum-Groton  Oil  Treatment  in 
Ccjlon.  The  chenopodium-croton  oil  treatment  was  found  to  have 
many  advantages.  Some  of  its  best  features  were  that  smaller  doses 
of  salts  were  required  to  secure  effective  post-treatment  purgation, 
that  such  after-effects  as  exhaustion,  rheumatoid  pains,  and  tinnitus 
were  much  less  in  evidence,  and  that  in  almost  all  cases  the  patients 
were  aUe  to  work  the  folbwing  day.  In  the  early  part  of  1919, 
however,  a  small  percentage  of  cases  treated  with  the  chenopodium- 
dotoo  oil  mixture  devebped  enteritis.  In  some  patients  dysenterk 
symptoms  developed  which  required  prolonged  treatment.  These 
aatoward  symptoms  created  a  prejudice  against  the  mixed  treatment 
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which, was  difficult  to  allay,  and  in  May  it  was  decided  to  d 
tinue  its  use  temporarily,  substituting  for  it  the  plain  chenopi 
treatment. 


CHENOPODIUM-GHLOROFORM  TREATMENT 
EMPLOYED  IN  NICARAGUA 

During  1919  a  mixed  treatment  of  chenopodium  3  parts  and  c 
form  I  part,  by  volume,  was  used  in  Nicaragua  with  consid* 
success.  The  mixture  was  given  in  rather  large  doses — ^5  mi 
maximum  adult  dose — so  the  percentage  of  ciu-es  effected  b; 
treatments  was  very  high,  much  greater  than  with  chenopc 
alone.  Patients  treated  according  to  this  technique  reports 
unpleasant  after-effects. 


ADMINISTRATION  OF  CHENOPODIUM  IN 
UNDIVIDED  DOSES 

In  an  experiment  conducted  by  the  Uncinariasis  Commissi 
the  Orient,  2  mils  of  chenopodium  administered  in  two  e< 
divided  doses  removed  96.2  per  cent  of  the  worms  harbored  by 
cases,  while  the  same  amount  of  'the  drug  administered  in  a  1 
massive  dose  expelled  95.8  per  cent  of  the  worms  in  twenty-five 
cases.  Experiments  conducted  by  the  Department  of  Hygie 
the  University  of  SSo  Paulo  showed  that  an  undivided  dose 
mils  of  chenopodium,  preceded  by  a  purge,  removed  93.8  per  a 
all  worms,  whereas  i  }4  mils  of  the  drug  administered  in  three 
doses  expelled  only  90.8  per  cent  of  the  worms  harbored,  an 
mils  administered  in  two  equal  doses  expelled  only  75  per  cent 
worms.  These  figures  suggest  that  it  is  probably  unnecessa 
divide  the  dose.  Experiments  to  determine  this  point  have 
been  made  by  the  directors  of  the  work  in  several  countries. 

Experience  in  Seychelles  Islands  and  in  Ceylon.   The  m< 

officer  in  charge  of  the  work  in  the  Seychelles  Islands  adminis 
to  a  limited  number  of  cases  the  full  daily  dose  of  chenopoditi 
6xx>  a.  m.,  without  preliminary  purgation,  but  the  results  obt 
were  not  so  good  as  when  the  regular  routine  of  chenopodium  t 
ment  was  followed.  In  Ceylon,  similarly,  the  entire  amoui 
chenopodium  in  one  dose  was  administered  experimentally 
number  of  estates.  The  method  is  still  under  trial,  but  the  dire 
report  that  it  does  not  appear  suitable  for  use  in  the  presence  of  h 
infection. 

Experience  in  China.  The  director  in  China,  on  the  other  \ 
made  extensive  use  of  a  single  2-mil  dose,  and  in  a  group  of  ex 
mental  cases  obtained  satisfactory  results,  the  percentage  of « 
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after  one  treatment  being  approximately  87.0.  The  experience  in 
that  country  indicates  that  chenopodium  in  this  dosage  is  seldom 
contra-indicated.  Persons  with  active  tuberculosis,  moderate  heart 
lesions,  and  acute  bronchitis  were  treated  and  showed  no  ill-effects. 
It  should  be  pointed  out,  however,  that  all  the  patients  dealt  with 
were  male  adults  between  eighteen  and  fifty  years  of  age,  and  that 
the  doses  of  salts  used  were  larger  than  are  customarily  administered 
in  other  countries. 

USE  OF  CHENOPODIUM  IN  TREATMENT  OF 
AMEBIC  DYSENTERY 

In  a  number  of  countries  oil  of  chenopodium  is  now  being  employed 
in  the  treatment  of  dysentery.  It  is  reported  to  remove  encysted 
aroeba,  to  cause  the  disappearance  of  blood  and  mucus  from  the  feces, 
and  to  give  prompt  relief  to  the  patient. 

Routine  Chenopodium  Treatment  for  Relief  of  Dysentery. 

InSiam  the  treatment  used  is  as  follows:  37  mils  (i^  ounces)  of 
magnesium  sulphate  are  first  given.  Two  hours  later  i  mil  of  oil 
of  chenopodium  follows.  One  hoiu*  later  a  similar  dose  of  the  oil  is 
administered,  followed  in  another  hour  by  37  mils  (i>^  ounces)  of 
castor  oil.  For  more  severe  cases,  either  the  preliminary  purgative 
is  omitted  and  2  mils  of  chenopodium  in  37  mils  of  castor  oil  are 
given  in  a  single  dose,  or  i  mil  of  oil  of  chenopodium,  emulsified  with 
gum  acacia,  is  administered,  by  way  of  the  rectum.  In  the  latter 
mode  of  treatment  the  anal  mucosa  is  protected  by  petrolatum  and 
the  injections  are  terminated  with  50  mils  (2  ounces)  of  an  inert  oil. 
The  buttocks  are  elevated,  and  the  enema — the  first  dose  of  which 
does  not  exceed  200  mils  (8  ounces)  for  an  adult — is  given  slowly. 

EFnCXCY  OF  BETA-NAPHTHOL  IN  THE  TREAT- 
MENT OF  HOOKWORM  DISEASE 

For  several  years  beta-naphthol  has  been  used  to  some  extent  in 
the  treatment  of  hookworm  disease.  But  as  yet  the  anthelmintic 
effidency  and  the  toxic  qualities  of  the  drug  have  not  been  definitely 
established.  Experience  seems  to  show,  however,  that  small  doses 
of  the  drug — .5  to  i.o  grams — while  very  slightly  toxic,  have  low 
anthelmintic  power.  Darling,  Barber,  and  Hacker  found  that  a 
angle  treatment  with  40  grains  of  beta-naphthol  removed  only  26.7 
per  cent  of  the  hookworms  present ;  and  Hackett  in  a  series  of  experi- 
ments which  included  1,114  cases  discovered  that  two  doses  of  the 
drug,  each  consisting  of  4.5  grams,  cured  but  22  percent  of  the  cases 
treated. 

Use  of  Beta-naphthol  in  Large  Doses.  Recently  several  studies 
have  been  made  to  determine  the  effect  of  beta-naphthol  in  larger 
doses.    Bayma  and  Alves,  in  a  series  of  hospital  experiments  in 
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Brazil,  treated  a  number  of  caaes  with  i8  grains  of  this  vermifuge. 
The  caaes  received  a  preliminary  purge  on  the  evening  before  treat- 
ment, and  on  the  following  day  they  were  given  6  grams  of  beta- 
naphthol  in  six  divided  doses  administered  at  fifteen-minute  inter- 
vals. This  treatment  was  administered  on  three  successive  days 
until  the  total  dose  of  i8  grams  had  been  given.  A  saline  purge  was 
administered  on  the  final  day  of  treatment,  two  hours  after  the  last 
capsule  of  beta-naphthol  had  been  taken.  The  treatment  resulted 
in  the  cure  of  85  per  cent  of  the  patients  treated.  Apparently  no  ill 
effects  followed  the  large  dosage. 

Gonzaga  and  Lima  slightly  modified  the  Bayma-Alves  treatment 
in  order  to  make  it  more  practical  for  field  work  on  a  large  scale. 
According  to  their  method,  the  preliminary  purge  was  omitted  and 
6  grams  of  'beta-naphthol  were  administered  in  one  dose  early  in 
the  morning.  The  dosage  was  repeated  for  three  successive  days, 
and  a  saline  purge  was  given  two  hours  after  the  last  dose  of  the  drug. 
Throughout  the  treatment  patients  were  placed  on  a  light  diet.  Of 
400  severely  infected  cases  treated  by  this  method  during  ^918,  as 
many  as  73.5  per  cent  were  reported  cured. 

Toxic  Effect  of  Large  Doeea  of  Beta-naphthoL  Although  in 
the  experiences  of  Bayma  and  Alves  and  of  Gonzaga  and  Lima,  18- 
gram  doses  of  beta-naphthol  proved  practically  non-toxic,  Snoillie 
conducted  further  experiments  in  Brazil,  during  1919,  which  showed 
that  under  certain  conditions  beta-naphthol  in  large  doses  may  pro- 
duce severe  toxic  symptoms.  In  the  case  of  four  patients  who  re- 
ceived 18  grams  of  the  vermifuge,  red  blood  ceUs  were  destroyed  in 
great  numbers,  with  resultant  severe  anemia,  icterus,  hemoglobin uria« 
and  enlargement  of  the  spleen,  liver,  and  gall  bladder.  The  white 
blood  cells  apparently  were  not  destroyed  by  the  drug.  The  liver, 
spleen,  kidneys,  and  other  organs  of  the  body  were  QOt  affected 
primarily,  but  were  markedly  affected  secondarily,  because  of  the 
anemia  and  the  injurious  effects  produced  by  the  elimination  of 
large  numbers  of  d^royed  red  blood  cells.  Tlie  type  of  case  most 
susceptible  to  beta-naphthol  poisoning  has  not  been  determined. 
In  three  of  the  severe  <;ases  of  poisoning,  however,  there  was  a  history 
of  recent  malaria.  It  may  be  that  persons  whose  red  blood  cells 
have  been  rendered  fragile  by  recent  attacks  of  nudaria,  are  more 
sensitive  than  others  to  the  toxic  action  of  the  drug. 


INTRA-INTESTINAL  TUBE  TREATMENT  OF 
HOOKWORM  DISEASE 

A  new  method  of  treating  hookworm  disease,  known  as  the  intra- 
intestinal  tube  method,  was  devised  during  191 8  by  Kantor,  who  used 
it  with  excellent  results  in  the  treatment  of  over  350  cases  in  the 
United  Sutes  Army  Hospital  at  Fort  Oglethorpe. 
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This  technique  is  based  On  the  theory  that  since  science  has  estab- 
lished the  exact  habitat  of  the  hookworm  within  the  human  host — 
namely,  the  first  portion  of  the  jejunum,  with  extension  along  the 
intestine  in  both  directions  in  the  more  severe  infections — the  para- 
sites can  be  removed  most  expeditiously  by  a  method  which  permits 
the  introduction  of  a  concentrated  dose  of  vermifuge  at  the  exact 
site  of  infection.  The  tube  treatment  secures  this  concentration, 
whereas  when  the  drug  is  taken  in  capsule  form,  a  considerable  por- 
tion may  be  lost  either  by  the  dissolution  of  the  capsule  below  the 
Btte  of  infection,  or  through  the  dilution  of  the  drug  by  secretions  if 
the  capsules  dissolve  above  the  area  of  infection.  Moreover,  when 
the  tube  is  employed  the  drug  can  be  delivered  in  one  dose,  its  work 
can  be  accomplished  quicldy,  and  its  elimination  can  be  promptly 
secured.  These  factors  lessen  the  danger  of  cumulative  toxic 
absorption. 

Description  of  Intra-Intestliial  Tube  Technique.  When  this 
technique  is  employed  the  patient  is  given  a  light  meal — chiefly 
rice  and  milk— ^n  the  evening  before  treatment.  There  is  no  pre- 
liminary catharsis.  The  next  morning  at  about  7:30  the  duodenal 
tube  is  swallowed  on  a  fasting  stomach  and  the  patient  is  kept  on 
his  right  side  until  the  bucket  has  passed  the  pylorus.*  The  exact 
time  at  which  the  bucket  enters  the  intestine  can  be  determined  by 
aspiration.  While  it  is  in  the  stomach,  aspiration  withdraws  a  clear 
fluid,  seklom bile-tinged,  and  'generally  positive  to  Congo  paper;  and 
if  water  is  injected  into  the  tube,  followed  by  a  syringeful  of  air  to  clear 
the  tube,  the  greater  part  of  the  water  can  be  withdrawn  by  aspira- 
tion. When  the  bucket  has  entered  the  duodenum,  aspiration  with- 
draws golden-yellow  viscid  bile,  negative  to  Congo  paper.  The 
water  injected  flows  on  into  the  intestines  and  only  a  small  amount 
can  be  recovered. 

As  soon  as  the  bucket  reaches  the  duodenum  the  patient  is  ready 
to  receive  the  drug.  This  is  injected  with  a  syringe  (preferably  of 
glass,  and  of  about  50  mils  capacity)  and  is  foUowed  by  a  barrel  or 
two  of  air  to  insure  the  expulsion  of  the  entire  dose  from  the  tube. 
The  dosage  of  vermifuge  usually  emplojred  is  5  mils  of  oil  of  cheno- 
podium.  Following  the  injection,  a  period  of  six  minutes  is  allowed 
lor  the  diffusion  of  the  oil  throughout  the  worm-infested  region. 
At  the  expiration  of  this  time  2  to  5  ounces  of  a  warmed  saturated 
solution  of  magnesium  sulphate  are  given  transduodenally  to  remove 
the  drug  quickly  from  the  very  highly  absorptive  small  intestine. 
Within  half  an  hour  the  majority  of  patients  have  a  copious  watery 
stool  containing  oil  and  son^etimes  worms.  This  flush  method  of 
controlling  the  drug  permits  its  use  in  doses  ordinarily  considered 
dangerous. 


«  With  the  bocketa  (Btnhorn,  Rehf lut)  uaed  by  Kantor.  this  usually  took  pkure 
within  three  hotAra.   The  tube  used  by  Jutte  is  said  to  pats  the  pylorus  more  quicldy. 


Digitized  by 


Google 


104 


INTERNATIONAL  HEALTH  BOARD 


After  the  salts  are  given,  the  tube  is  removed  and  the  treatr 
complete.  In  most  cases  from  three  to  five  stools  follow  the  fii 
a  sufficient  number  do  not  result,  further  catharsis  may  be  ad 
tered  by  mouth.  The  patient  is  generally  sick  during  the  < 
treatment,  but  by  5  xk>  p.  m.  he  is  ready  for  a  light  meal,  and  u 
he  has  made  a  complete  recovery  by  the  next  morning. 


MANNER    OF    DETERMINING    RELATIVB    EFFICIl 
OF  DRUGS 

The  proportion  of  infected  persons  cured  by  two  treatment 
not  always  convey  an  adequate  idea  of  how  efficient  a  reme 
Two  treatments  of  a  powerful  vermicide  may  remove  from  a 
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Fig.  46. — Method  of  computing  Knowlton's  index  of  efficiei 

proportion  of  cases  all  but  2  or  3  per  cent  of  the  worms 
harbor,  and  still  fail  to  effect  the  complete  cure  of  any  conside 
number  of  the  patients.  Thus,  in  a  series  of  experimental  cases 
treatments  of  chenopodium,  each  consisting  of  iK  niils,  hav 
pelled  more  than  95  per  cent  of  the  hookworms  harbored  an< 
cured  only  from  40  to  50  per  cent  of  the  cases.  To  effect  the  com 
cure  of  all  infected  persons  required,  on  the  average,  four  treat  n 
of  the  drug.  This  meant  that  the  additional  two  treatments 
used  to  expel  less  than  5  per  cent  of  the  worms  originally  harbon 

Efficiency  As  Estimated  by  Percentage  of  Worms  Remc 

For  judging  the  efficacy  of  a  drug  the  percentage  of  worms  exp 
is  a  better  criterion  than  the  percentage  of  cures  obtained.  It  afi 
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a  aati^actory  measure  of  efficiency  in  districts  where  there  is  moder- 
ate or  severe  infection  distributed  with  a  fair  degree  of  uniformity 
among  various  classes  of  the  population.  But  where  the  infection  is 
mild  and  there  are  a  few  carriers  with  a  disproportionately  large 
number  of  worms  to  dominate  the  results,  its  value  is  not  so  great. 
One  of  the  chief  advantages  of  the  worm-count  method  lies  in  the 
fact  that  the  worm-count  is  a  positive  finding,  all  errors  tending  to 
decrease  the  apparent  efficiency  of  the  drug;  while  in  estimating 
efficiency  by  cures  all  errors  of  omission,  due  to  faults  inherent  in 
the  methods  of  diagnosis  followed,  tend  to  enhance  the  apparent 
value  of  the  remedy  by  fictitiously  increasing  the  number  of  cases 
registered  as  cured. 

Kaowlton*t  Method  of  Determiniiig  Efficiency.  By  adding 
the  percentages  of  worms  removed  from  each  member  of  a  group  of 
infected  individuab,  and  dividing  the  total  of  these  percentages  by 
the  number  of  individuals  comprising  the  group,  a  fairly  good  index 
can  be  obtained.  This  method  is  open  to  the  objection,  however, 
that  the  case  with  one  worm  will  count  for  as  much  as  the  one  with  a 
thousand.  Knowhon  therefore  recommends  combining  this  method 
with  the  one  whereby  efficiency  is  determined  on  the  basis  of  the  per- 
centage of  worms  removed  from  the  group.  The  two  percentage 
figures  thus  derived  are  averaged,  and  a  figure  is  obtained  that  is 
believed  to  give  the  most  satisfactory  index  of  efficiency  of  any 
method  yet  evolved.  Figure  46,  page  104,  illustrates  this  method  of 
obtaining  the  efficiency  index,  as  applied  to  a  supposititious  group 
of  eight  cases. 
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HOOKWORM  INFECTION  SURVEYS 

The  Board's  participation  in  measures  against  hpokworm  < 
in  any  state  or  country  is  contingent  upon  official  invitatioi 
Government.  As  a  preliminary  step  to  the  arrangement  of  a  d 
program,  it  is  customary  to  make  an  infection  survey  < 
territory.  This  survey  defines  the  geographical  prevalence  ai 
tribution  of  the  disease  and  the  practicability  of  its  control, 
available  data  concerning  the  insanitary  conditions  which  are  r 
sible  for  the  presence  and  spread  of  the  infection,  and  furnishes 
mation  relative  to  the  public  health  or  other  agencies  through 
systematic  efforts  against  the  disease  can  be  begun  with  gi 
promise  of  success.  Thus  the  survey  gives  to  Government  and 
Board  definite  information  upon  which  a  satisfactory  working 
ment  can.  be  based.  This  information  is  also  of  much  assi 
when  the  measures  designed  to  reduce  the  incidence  and  seve 
the  disease  are  put  into  operation. 

Infection  Surveys  Conducted  or  Authorized.  During 
infection  surveys  were  undertaken  and  completed  in  the  sta 
Parani  and  Minas  Geraes,  Brazil;  and  other  surveys  were  I 
but  not  completed  by  the  end  of  the  year,  in  the  states  of  Mars 
Santa  Catharina,  and  Bahia,  Brazil;  in  Porto  Rico;  and  in  C 
bia,  South  America.  Surveys  were  authorized,  but  not  begun  < 
the  year,  in  Mauritius,  Borneo,  and  the  presidency  of  Mad 
India.  At  the  completion  of  the  surveys  of  Parani  and 
Geraes,  these  states  entered  upon  coK>perative  programs  f( 
control  of  hookworm  disease. 


INFECTION  SURVEY  OF  PARANA 

An  infection  survey  of  the  state  of  Parani,  Brazil,  was  ma< 
tween  August  4  and  October  31,  191 9.  Approximately  i  pei 
of  the  population  of  the  state  was  examined  in  ten  different  s 
centers,  which  were  chosen  as  representing  the  three  typical  di\ 
of  the  state — the  agricultural  lowlands,  the  somewhat  highe 
heavily  wooded  and  well-watered  timberlands,  and  the  cool,  c 
raising  uplands.  Groups  examined  were  representative  of 
and  rural  populations,  of  various  occupations,  of  all  age  and 
groups,  and  of  all  types  of  physical  condition. 

Rate  of  Hookworm  Infection  in  Paran6.  The  average  r 
infection  for  the  entire  state  was  found  to  be  31.9  per  cent.  1 
lowlands  the  rate  reached  77.5  per  cent;  in  the  higher  forest  reg 
was  only  25.6;  and  in  the  prairie  uplands  it  was  ii.i.    Of  the 
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populatioii  examined  45.6  per  cent  were  infected,  as  compared  with 
25.9  per  cent  among  town  and  city  inhabitants.  A  summary  of  the 
occupational  incidence  of  infection  showed  the  highest  rate — ^41.3  per 
cent — among  agricultural  laborers.  Factory  workers  came  next 
with  an  infection  rate  of  35.8.  As  is  usually  the  case,  the  conditions 
Burrounding  wealth  and  education  gave  rdative  protection  against 
infection,  but  that  the  protection  afforded  was  not  absolute  is  evi- 
denced by  the  infection  rate  of  13.6  per  cent  which  obtained  among 
professional  men  and  estate  proprietors.  About  half  of  the  persons 
examined  claimed  to  use  latrines.  The  infection  rate  obtaining 
among  these  persons  was  22.1  per  cent,  as  against  39.1  per  cent 
among  those  who  had  no  latrine  accommodations. 


Fig.  47. — Hookworm  infection  map>  state  of  Parani,  Brazil 

Severity  of  Hookworm  Infectton  in  Panm6.  Hemoglobin 
tests  of  over  4,000  persons  showed  the  relative  gravity  of  the  infec- 
tion in  this  state.  Persons  infected  with  hookworm  disease  and 
giving  evidence  or  history  of  malaria,  had  a  hemoglobin  average  of 
65.5  per  cent,  while  those  having  hookworm  infection  but  giving 
no  evidence  or  history  of  malaria  showed  a  hemoglobin  average  of 
67.8  per  cent.  Although  the  incidence  of  hookworm  infection  in  the 
state  of  Parana  as  a  whole  is  light  in  comparison  with  that  in  other 
Brazilian  states,  it  nevertheless  constitutes  a  most  serious  drain  on 
the  heahh  and  working  capacity  of  a  large  number  of  inhabitants. 

SURVEY  FINDINGS  IN  MINAS  GERAES 

On  June  29, 1919,  an  infection  survey  was  undertaken  in  the  state 
of  Minas  Gmes,  BraziL  Examinations  were  made  in  twenty  com- 
munitici  selected  as  representative  centers  of  the  two  main  divisions 
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of  the  state — the  prairie  region,  where  the  soil  is  sandy ;  and  the  fe 
wooded  region,  with  its  subsoil  of  clay  loam.  In  all,  8,499  per 
were  examined.  Of  these,  72.3  per  cent  were  found  to  be  infe 
with  hookworm  disease.  The  average  rate  of  infection  in  the  pr 
section  was  66  per  cent,  as  compared  with  90  per  cent  in  the  fe 
wooded  area.  Hemoglobin  averages,  which  varied  from  73.8  in 
region  of  lightest  infection  to  57.3  in  the  most  heavily  infected  s 
indicated  that  the  degree  of  infection  prevailing  throughout  the  s 
was  relatively  high.  Latrines  are  little  used  except  in  certain  ol 
more  progressive  cities.  Of  the  8499  persons  examined,  only 
stated  that  they  used  latrines.  The  greater  number  of  the  per 
who  used  latrines  lived  in  suburbs  of  the  cities,  where  there  are  11 


Fig.  48. — Distribution  of  hookworm  disease  in  state  of  Mil 
Geraes,  Brazil 

or  less  complete  sewerage  systems.  The  people  proved  very  am 
able  to  suggestions  regarding  sanitary  improvements,  and  a  syi 
matic  educational  campaign  should  be  productive  of  wide-spr< 
reform. 

PREVALENCE  OF  HOOKWORM  INFECTION  IN  FOR' 

RICO  , 

As  early  as  1904,  measures  to  control  hookworm  disease  w 
inaugurated  in  Porto  Rico  by  Ashford,  King,  and  Guiteras;  fr 
that  time  on,  the  work  has  been  continued  with  more  or  1 
regularity.  Most  of  this  work  was  of  the  dispensary  type.  Extens 
measures  for  the  control  of  soil  pollution  were  not  carried  into  effe 
At  the  end  of  fifteen  years  the  infection  rate  on  the  island  rema 
well  over  80  per  cent.    In  the  rural  districts  of  the  bland  fully  thn 
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fourths  of  the  homes  are  without  latrine  accommodations.  Of  the 
existing  latrines,  not  one  in  one  hundred  is  sanitary.  Considerable 
soil  pc^ution  exists  even  in  towns  that  have  sewerage  systems.  Late 
in  1919  the  Health  Commissioner  of  the  island  invited  the  Inter- 
national Health  Board  to  send  a  representative  to  Porto  Rico  for  the 
purpose  of  ascertaining  the  present  rate  of  hookworm  infection.  In 
response  to  this  request  an  infection  Purvey  was  inaugurated  toward 
the  close  of  the  year. 

Findings  of  tlie  Porto  Rico  Survey.  Ten  representative  areas 
were  diosen  for  survey  work,  and  2,000  examinations  were  set  as  a 
sufficient  number  to  give  a  fair  index  of  the  prevailing  rate  of  infec- 
tion. Each  district  was  allotted  a  share  of  these  examinations  pro- 
portionate to  the  total  number  of  its  inhabitants.  In  consequence, 
examinations  were  representative  of  all  types  of  the  population. 
Results  of  microscopic  examinations  showed  that  except  in  urban 
centers,  the  incidence  of  hookworm  infection  was  extremely  high. 
The  average  rate  of  infection  in  the  ten  areas  was  82.6  per  cent.  In 
certain  coffee  and  sugar  districts  the  percentage  of  infection  reached 
100.  As  determined  by  hemoglobin  index  and  worm  counts,  infec- 
tkm  was  found  to  be  not  only  high  but  severe.  The  hemoglobin 
average  among  infected  persons  was  only  64.1  per  cent.  The  co- 
operation of  Government  and  of  the  people  throughout  the  survey 
was  all  that  could  have  been  desired.  There  is  every  prospect  that 
an  energetic  control  program,  which  stresses  latrine  building  and 
other  proper  preventive  precautions,  will  produce  excellent  results 
in  bringing  about  a  reduction  in  the  prevalence  of  the  disease. 

INFECTION  SURVEY  BASED  ON  WORM  COUNTS 

A  new  type  of  infection  survey,  with  worm  counts  as  its  central 
feature,  was  developed  by  the  Board's  Uncinariasis  Commission  to 
the  Orient.  This  method  was  employed  in  carrying  out  the  survey  of 
Java  in  1916  and  has  since  come  into  extensive  use  in  Brazil.  The 
customary  microscopic  examination  of  fecal  specimens  is  dispensed 
with,  and  the  counting  of  worms  expelled  as  the  result  of  treatment 
by  representative  groups  of  persons  is  substituted. 

Metliods  of  Conducting  Worm-Count  Survey.  The  patients 
to  be  treated  are  carefully  selected  from  the  different  localities  to  be 
included  in  the  survey.  Effort  is  made  at  all  times  to  secure  groups 
whose  state  of  health  closely  approximates  the  average  for  their 
communities.  Not  less  than  twenty-five  nor  more  than  thirty  per- 
sons are  usually  chosen  for  each  locality,  adults  comprising  two- 
thirds  of  the  group.  Different  activities  and  occupations  find  pro- 
portionate representation,  and  the  number  of  males  and  females — of 
boys  and  girls  as  well  as  of  men  and  women — is  equalized  wherever 
poanble.  The  persons  to  be  examined  are  treated  with  a  vermifuge, 
and  all  stoob  which  they  pass  for  three  days  are  retained,  washed, 
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and  aearched  for  worms.  The  worms  passed  by  each  person  are  then 
counted  and  identified  as  to  species.  Treatment  is  usually  repeated 
at  ten-day  intervals  until  three  treatments  in  all  have  been  taken. 

Advantages  of  New  Type  of  Survey.  The  principal  advantage  of 
this  method  of  conducting  a  survey  lies  in  the  fact  that  it  yields  more 
accurate  information  as  to  the  severity  of  the  infection  than  does 
the  ordinary  microscopic  search  for  eggs  in  the  feces.  It  is  especially 
valuable  for  determining  not  only  the  extent  but  the  severity  of 
hookworm  infection  in  different  localities,  and  the  relation  of  occupa- 
tion, age,  and  other  factors  to  the  number  of  worms  harbored.  By 
thus  indicating  more  accurately  the  relative  severity  of  the  infection 
in  different  loodities  and  among  different  groups,  it  enables  control 
measures  to  be  undertaken  with  greater  assurance  that  the  disease  b 
being  attacked  first  in  those  areas  where  it  assumes  its  most  serious 
aspect. 
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Nothing  could  be  simpler  in  theory  than  the  few  measures  nee 
sary  for  the  control  of  hookworm  infection.  The  cycle  of  the  wo 
from  the  moment  the  egg  is  deposited  on  the  ground  until  it  I 
reached  the  small  intestine  of  its  human  host  and  developed  to 
adult  stage,  is  well  understood,  as  are  also  the  details  of  its  li 
story  and  environment.  In  addition,  there  are  at  least  two  dri 
which  are  most  potent  in  freeing  the  human  system  of  the  parasit 
It  should  therefore  be  comparatively  simple  to  cure  those  who  ha 
the  disease,  to  prevent  others  from  contracting  it,  and  thus  to  bri 
about,  within  limited  areas  at  least,  its  complete  eradication. 

Complete  Control  Never  Accomplished.  Although  the  pi 
blem  of  complete  eradication  is  simple  when  stated  on  paper,  it  is  n 
so  in  practice.    The  Board  has  been  engaged  in  work  against  hoc 
worm  disease  since  191  o,  similar  work  was  undertaken  in  Porto  Ri 
in  1904,  and  the  attack  on  the  disease  in  the  mines  of  Belgium,  H< 
land,  and  Germany  began  as  early  as  1902;  yet  it  is  impossible 
point  to  any  one  mine  or  area  from  which  the  infection  has  be 
completely  eradicated.     In  the  mines  of  Germany  it  was  reduo 
from  16.8  per  cent  in  1903  to  .18  per  cent  in  1912;  in  those  of  tl 
Netherlands,  from  25  per  cent  in  1903  to  .32  per  cent  in  1913;  and 
those  of  the  Liege  district  of  Belgium,  from  22.8  per  cent  in  1902 
1.2  per  cent  in  1913.    These  are  the  nearest  recorded  approaches 
complete  control. 

Difficulty  of  Completely  Eradicating  the  Infection.  Mar 

obstacles  stand  in  the  way  of  complete  eradication,  even  in  isolate 
areas  having  no  immigration  and  with  natural  conditions  that  eith* 
limit  or  preclude  intercourse  with  the  outside  world.  It  is  seldo 
possible  to  examine  every  individual  in  an  area  or  to  treat  unt 
cured  all  who  are  found  infected;  when  latrines  of  a  proper  type  ai 
installed  in  sufficient  numbers  to  prevent  soil  pollution,  it  is  sti 
necessary  to  accustom  the  people  to  their  use — and  this  is  a  tas 
that  usually  requires  a  long  period  of  education  and  enlightenmen 
and  even  when  both  the  foregoing  conditions  are  fulfilled,  there  sti 
remains  for  a  time  the  danger  of  re-infection  from  hookworm  larva 
already  in  the  soil. 

RE-INFECTION  IN  TREATED  AREAS 

The  failure  to  achieve  complete  control  of  the  infection  in  any  are 
is  probably  due  in  the  main  to  three  reasons:  first,  that  in  most  of  th 
areas  of  operation  effective  excrement  disposal  has  not  preceded  th 
curative  work  by  an  interval  of  sufficient  length  to  insure  a  steril 
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soil;  second,  that  there  has  been  an  error  of  greater  or  less  degree 
in  microscopic  diagnosis;  and,  third,  that  there  is  at  present  a  lack 
of  data  on  certain  points  concerning  which  definite  knowledge  is 
essential  for  control.  In  six  countries  during  the  period  under 
review,  a  large  number  of  persons  who  had  previously  been  treated 
and  presumably  cured  were  re-examined  in  order  to  ascertain 
whether  infection  was  recurring  in  the  areas  in  which  they  lived,  and 
if  so  to  what  extent. 

Re-infection  in  Salvador.  In  only  one  instance  in  which  re- 
examination was  made  was  there  found  to  be  an  absence  of  re- 
infection. This  was  at  an  or- 
phanage in  San  Salvador  where 
among  twenty-three  children 
cured  of  hookworm  disease 
three  years  previously,  there 
was  no  evidence  of  a  recur- 
rence of  the  infection — a  result 
doubtless  due  to  the  excellent 
sanitary  conditions  prevailing 
at  the  institution.  In  the  town 
of  Apopa,  Salvador,  however, 
where  there  are  few  latrines, 
an  infection  rate  of  77.3  per 
cent  was  found  among  eighty- 
four  persons  cured  three  years 
earlier. 

Low  Rate  of  Re-infection 
on  Goeta  Rican  Plantations. 

With  the  exception  of  the  or- 
phanage in  San  Salvador,  the 
bwest  re-infection  percentages 
recorded  were  in  Costa  Rica, 
where  on  Aquiares  estate  only 
4.0  per  cent  infection  was  found 
on  re-examination  of  223  labo- 
rers who  had  been  cured  eigh- 
teen monthsearlier.  On  another 
estate  in  this  country — Rodeo — a  rate  of  14.4  per  cent  was  found 
among  191  persons  who  had  been  cured  from  five  to  eighteen  months 
earlier.  On  neither  estate  was  every  home  provided  with  a  latrine: 
Aquiares  had  provided  but  half  and  Rodeo  but  one-fourth  its  homes 
with  this  convenience  at  the  close  of  the  curative  campaign. 

In  the  canton  of  Bagaces,  where  at  the  time  of  the  inauguration  of 
control  measures  an  infection  rate  of  72.  i  per  cent  obtained,  re-exami- 
nation in  1 9 19  of  forty-four  school  children  who  had  been  cured  three 
years  earlier  showed  an  infection  percentage  of  only  2.3.  At  the  time 
of  re-survey  82  per  cent  of  the  homes  in  this  canton  were  provided 


Fig.  50. — Re-infection  rates 
among  persons  previously  treated 
for  hookworm  disease,  by  coun- 
tries. Interval  of  twelve  or  more 
months  between  treatment  and]re- 
examination 
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with  latrines.  In  the  canton  of  Liberia,  where  the  original  rate  of 
infection  was  also  very  high,  re-examination  showed  only  i8  per  cent 
infection  among  338  soldiers  who  had  been  cured  three  years  previ- 
ously. The  low  re-infection  rates  for  Costa  Rica,  however,  are  in 
striking  contrast  to  the  rates  reported  for  areas  in  other  countries 
where  similar  re-examinations  were  made. 

Re-ezaminatlon   of  Treated   Patients  in   Trinidad.      In 

Trinidad,  where  the  Ancylostomiasis  Commission  has  been  at  work 
for  more  than  five  years,  where  over  $75,000  has  been  spent  on  the 

work  of  hookworm  control,  and 
where  35,000  persons  have  re- 
ceived the  benefit  of  treatment, 
investigation  was  undertaken 
during  1919  to  determine  what 
proportion  of  the  pecq>le  who 
had  been  pronounced  cured  in 
.the  couTK  of  the  control  cam- 
paign had  become  re-infected. 
Sixteen  districts  in  which  treat- 
ment had  been  given  from  nine 
to  twenty-nine  months  pre- 
viously, were  selected  for  re- 
survey.  These  districts  were 
representative  of  the  entire 
area  in  type  of  population  and 
range  of  sanitary  conditiona. 
Conclusions  drawn  from  the 
re-survey  findings  can  therefore 
be  safely  applied  to  the  whole 
region  in  which  operations 
were  carried  out.  Re-examina- 
tion of  1,731  inhabitants  of 
these  districts,  all  of  whom  had 
been  cured  in  the  original  cam- 
paign, showed  that  over  50  per 
cent  had  become  re-infected. 
The  rates  of  re-infection  ranged 
in  the  several  districts  from  18  to  87  per  cent.  They  varied  with 
the  degree  of  sanitary  improvement  that  obtained  in  the  area. 
Poorly  sanitated  areas  invariably  had  more  than  60  per  cent  re- 
infection, and  even  those  in  good  sanitary  condition  had  relatively 
high  rates  of  re-infection  if  pooriy  sanitated  districts  surrounded 
them.    (See  Fig.  14,  page  31.) 

Re-infection  Rates  in  Nicaragua  and  tlie  Seychellea.    The 

director  for  Nicaragua  states  that  at  the  end  of  eighteen  months 
there  was  a  re-infection  rate  of  57.9  per  cent  in  the  town  of  Nan- 
dasmo,  where  every  home  had  been  provided  with  an  approved 
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Fig.  51. — Re-infection  rates  at 
end  of  one  year  or  more.  Thirty- 
three  treated  estates  of  Matale 
area,  Ceylon.  Persons  examined, 
approximately  3,000 
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latrine  during  the  progress  of  the  curative  campaign.  Re-surveys, 
however,  revealed  the  fact  that  not  more  than  half  of  these  latrines 
bad  been  used  with  any  degree  of  regularity.  In  the  Seychelles 
Islands,  among  4,927  persons  known  to  have  been  cured  a  year  or 
more  prior  to  their  re-examination  in  19 19,  an  infection  rate  of  51 
per  cent  is  reported,  and  this  despite  the  fact  that  practically  every 
home  on  the  islands  is  now  supplied  with  some  kind  of  latrine  and 
there  is  little  evidence  of  soil  pollution. 

High  Re-infection  Rates  on  Estates  in  Ceylon.  It  is  from 
Ceyk>n,  however,  that  the  highest  rates  of  re-infection  have  been 
reported.  On  the  thirty-three 
estates  of  the  Matale  area 
whose  laboring  force  was  par- 
tially re-examined  during  1918, 
after  the  lapse  of  at  least  a 
year,  the  average  percentage 
of  re-infection  was  88  among 
a  total  of  approximately  3,000 
persons  examined.  The  rate 
ranged  from  as  low  as  45  per 
cent  on  one  estate  to  as  high 
as  100  per  cent  on  ten.  Nine- 
teen of  the  estates  had  re- 
infection percentages  between 
91  and  100;  six  between  81  and 
90;  three  between  71  and  80; 
and  only  five  less  than  70.  On 
thirty-eight  estates  of  this  area 
where  re-examinations  were 
made  during  19 19,  re-infection 
rates  varied,  among  persons 
cured  twenty-two  months  ear- 
lier, from  40  to  91  per  cent. 

In  the  Bogawantalawa  and 
Dickoya  areas — the  two  other 
estate  areas  completed  at  prac- 
tically the  same  time  as  Matale 
—systematic  re-examinations 
have  not  yet  been  made  on  a  large  number  of  estates,  but  the  infor- 
mation received  from  Bogawantalawa  shows  that  on  the  three  estates 
for  which  reports  have  been  received,  the  re-infection  rates  at  the  end 
of  twelve  months  or  more  were  70,  88,  and  100  per  cent. 

Re-examinations  on  Ceylon  Estates  Completed  I>uring 
1918.  A  limited  number  of  re-examinations  were  made  in  those  estate 
anas  of  Ceylon  in  which  operations  were  terminated  during  191 8. 
Three  months  after  completion  of  work  on  the  estates  in  the  Upper 
Madceliya  area,  specimens  from  348  laborers  who  had  been  reported 


nrrj 

.  A     R      C      A 


Fig.  52. — Re-infection  rates  in 
Ceylon.  Relationship  between 
length  of  time  elapsing  between 
treatment  and  re-examination, 
and  rates  of  infection  recorded 
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cured,  were  re-examined  and  13  per  cent  were  found  to  be  infec 
On  nine  estates  in  the  Elpitiya  area  a  small  proportion  of  the  inl' 
itants  were  re-examined  from  six  to  eight  months  after  the  close  of 
campaign.  Here  the  infection  percentages  ranged  from  6  to  47, 
average  being  31.  In  the  Koslanda-Haputale  area,  among  se 
estates  a  number  of  whose  residents  were  re-examined  at  the  en< 
four  months,  the  rates  ran  from  2  to  31  per  cent,  the  average  ht 
only  7  per  cent.  It  should  be  pointed  out,  however,  that  in  the  ( 
of  all  three  of  the  estate  areas  last  mentioned,  the  re-examinati 
were  made  too  soon  after  the  completion  of  the  original  campaign.  1 
to  be  expected  that  other  re-examinations  which  will  follow  at  the 
of  twelve  months  or  more  will  establish  re-infection  percentages  m 
closely  approaching  those  recorded  for  Matale  and  Bogawantala 

Reduction  of  Mass  Infection  First  Essential  to  Clonti 

These  high  rates  of  re-infection  should  not  be  accepted  as  indicat 
that  no  considerable  progress  has  been  made  toward  bringing 
disease  under  control.  It  should  be  remembered  that  the  probi 
of  hookworm  control  is  primarily  one  of  reducing  mass  infecti 
The  practical  phase  of  the  task  is  concerned  with  the  removal  of 
largest  possible  number  of  worms  from  the  largest  possible  numbei 
infected  persons.  Upon  this  basis  the  best  criterion  for  judging 
effectiveness  of  a  curative  campaign  in  any  area  is  not  the  percent; 
of  infected  persons  who  are  cured  or  who  remain  cured,  but  the  p 
portion,  expelled  and  destroyed,  of  the  total  worms  harbored  by 
population. 

Factors  Determining  Percentages  of  Re-infection.     E^ 

though  in  certain  of  the  areas  mentioned,  from  50  to  100  per  cent  of  1 
persons  formerly  cured  of  the  disease  have  since  become  re-infect 
there  can  be  little  doubt  that  as  a  result  of  treatment  the  aven 
number  of  worms  harbored  by  each  infected  person'  has  been  vi 
materially  reduced.  Conditions  extremely  favorable  for  the  pre^ 
lence  and  persistence  of  the  infection  exist  practically  throughout 
countries  in  which  the  work  has  been  conducted;  there  is  at  presc 
lack  of  definite  knowledge  as  to  how  long  larvae  remain  infective 
the  soil;  the  latrine  accommodations  provided  in  many  areas  ha 
been  delFective  or  inadequate,  the  habits  of  the  people  grossly  insa 
tary,  and  in  addition  war  conditions  have  interfered  seriously  wi 
due  and  effective  sanitary  supervision  and  reasonable  regimentatic 
Under  these  circumstances  re-infection  was  bound  to  occur 
greater  or  less  degree,  but  it  will  unquestionably  diminish  as  effect! 
sanitation  is  introduced  and  the  curative  measures  are  extended. 

NEED  OF  SCIENTIFIC  KNOWLEDGE  ON  FACTS  ESSENTIA 
FOR  CONTROL 

The  fact  that  after  a  series  of  efforts  at  control  in  different  parts 
the  globe,  extending  over  a  period  of  more  than  fifteen  years,  it  is  st 
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imposBible  to  point  to  any  single  area  from  which  the  disease  has  been 
completely  eradicated,  suggests  that  perhaps  the  work  is  being  car- 
ried out  with  a  lack  of  scientific  information  on  certain  points  con- 
cerning which  definite  knowledge  is  indispensable  if  complete  control 
is  to  be  achieved.  It  is  hoped  that  a  series  of  studies  can  soon  be 
made  which  will  supply  definite  experimental  proof  on  those  phases  of 
hookworm  control  that  still  require  further  investigation. 

Viability  of  Hoolnvorm  Larvae  in  Soil  and  Feces.  One  of  the 
most  important  factors  calling  for  further  study  is  that  relating  to  the 
viability  of  hookworm  larvae  in  soil  and  feces.  In  the  past  it  has  been 
commonly  supposed  that  after  a  period  of  from  six  to  ten  months  the 
soil  would  become  sterile  and  the  disease  would  gradually  die  out, 
but  the  evidence  now  at  hand  seems  to  indicate  that  soil  once  heavily 
infected — particularly  in  tropical  countries,  where  the  temperature 
seldom  or  never  drops  to  the  freezing  point — must  remain  infected 
for  a  considerable  time  even  after  sanitary  conditions  have  been 
improved.  Thus,  Kofoid  has  recently  reported  that  in  the  soil  of 
California  the  larvae  remained  alive  for  sixteen  months,  and  it  is 
probable  that  in  more  tropical  climates  they  persist  for  even  longer 
periods. 

a.  Life  of  larvae  in  garden  soil  of  China.  There  was  opportunity 
for  limited  investigation  of  this  question  in  China  during  191 8.  In 
that  country  much  of  the  soil  is  under  cultivation  the  year  round, 
assisted  by  intensive  fertilization  with  human  excreta.  In  the 
middle  of  August,  19 18,  a  plot  of  land  in  which  no  larvae  could  be 
demonstrated  was  fenced  off.  This  plot  was  then  divided  into  three 
sections.  In  (A)  the  ground  was  dug  up  in  the  manner  adopted  in 
planting  a  Chinese  v^etable  garden,  and  feces  that  were  known  to 
contain  hookworm  eggs  and  larvae  were  mixed  with  the  soil.  In  (B) 
infected  feces  were  merely  sprinkled  over  the  top.  Jn  (C)  the  ground 
was  left  undisturbed  and  uncontaminated.  The  plot  of  ground 
selected  for  the  experiment  was  1,000  feet  above  sea  level  and  during 
the  period  of  hve  months  that  had  elapsed  up  to  December  31, 1918, 
had  been  subjected  to  temperatures  varying  from  38^  C.  to-4®  C. 
(loo*  F.  to  25*  F.).  The  soil  in  the  meantime  had  been  directly 
exposed  to  the  summer  sun  as  well  as  to  ice  and  snow. 

For  the  entire  five  months'  period,  plot  (C)  gave  negative  results. 
On  the  other  hand,  until  December,  when  the  cold  weather  set  in, 
larvae  could  always  be  found  in  (A)  and  (B)  on  the  first  slide  exam- 
ined. Afterwards  it  was  necessary  to  pour  water  on  the  culture  to 
draw  the  larvae  out,  and  the  last  time  the  test  was  made  three  slides 
had  to  be  prepared  before  a  larva  was  found.  The  larvae  were  always 
actively  motile  in  (A)  and  (B),  and  in  December  were  still  present  in 
enormous  numbers. 

In  other  experiments,  conducted  during  the  month  of  September 
and  again  at  the  end  of  December,  fifteen  fields  were  indiscriminately 
chosen  and  samples  of  soil  were  obtained  and  cultivated.  All  were 
positive  for  hookworm  larvae. 
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b.  Investigation  of  larvae  viability  in  storage  pits.  It  is  custom 
for  Chinese  farmers  to  store  excreta  in  storage  pits  after  purchasir 
for  use  as  fertilizer.  An  investigation  was  made  during  191 8  to 
termine  the  probable  duration  of  life  of  hookworm  ova  and  larva 
these  pits.  For  economical  reasons  none  of  the  farms,  visited  had  f< 
that  had  been  in  storage  for  more  than  two  and  one-half  mon 
despite  the  fact  that  the  farmers  claim  that  the  older  the  excreta 
more  valuable  it  is  for  fertilizing  purposes.  On  one  occasion  thirt 
pits  were  visited  and  on  another  twelve,  and  samples  of  feces  ^ 
obtained  from  all.  The  age  of  the  feces  from  which  the  samples  v 
taken  ranged  from  three  to  seventy-two  days.  All  specimens  c 
tained  both  hookworm  and  ascaris  ova,  but  kurvae  were  not  numer 
except  on  cultivation. 

c.  Penetration  of  larvae  through  sand.  Dr.  Dershimer  invc 
gated  this  question  in  connection  with  his  work  at  the  Ondemeen 
Industrial  School  in  British  Guiana.  In  spite  of  the  fact  that  ; 
latrines  had  been  in  use  in  this  institution  for  some  time,  an  unusui 
high  percentage  (95.8)  of  the  142  boys  living  there  were  foi 
infected.  On  investigation  it  was  discovered  that  the  content! 
the  latrines  were  buried  around  lime  trees  to  fertilize  them,  and  thi 
large  proportion  of  the  boys  who  worked  round  these  trees  when 
ground  was  wet  subsequently  developed  ground-itch.  A  pound 
more  of  sand  taken  from  the  surface  near  the  trees  was  examii 
microscopically  and  numerous  larvae  were  discovered.  All  1 
worked  through  two  feet  or  more  of  sand  to  gain  the  surface. 

lability  of  Hookworm  Larvae  in  Water.  Although  oxygei 
necessary  to  the  development  of  hookworm  ova,  and  both  oxyi 
and  food  are  required  by  the  young  larvae,  adult  larvae  need  do  f* 
and  can  survive  for  a  long  period  in  atmospheres  completely  devoif 
oxygen.  In  fact  it  has  been  noted  that  at  this  stage  of  developm 
larvae  exhibit  a  marked  preference  for  a  water  habitat.  Adult  lar 
observed  by  Looss  remained  alive  in  water  for  more  than  300  ds 
This  prolonged  viability  of  larvae  in  water  would  account  for 
high  rate  of  hookworm  infection  which  obtains  among  laborers 
rice  fields. 

Transmission  of  Infection  by  Flies  and  Dust.  Some  d 
from  Arkansas  and  Texas  brought  together  by  means  of  the  labc 
tory  car  Metchnikoff,  during  the  treatment  of  infected  soldiers  in 
Southern  States,  suggest  that  there  is  a  possibility  of  the  infect 
being  transmitted  by  dust.  This  subject  is  worthy  of  further  stu 
The  role  played  by  insects,  particularly  flies,  in  transmitting 
infection,  also  remains  to  be  thoroughly  investigated.  Miyaga' 
in  a  series  of  investigations  conducted  in  Japan,  found  that  the  wa 
washed  from  maggots  secured  in  and  around  latrines  yielded,  u( 
centrifugation,  several  hookworm  eggs.  The  problem  of  fly  tra 
mission  was  studied  to  a  limited  extent  in  China  during  1918. 
two  occasions  several  hundred  flies  of  the  l^lue-bottle"  species  w 
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taken  from  several  native  latrines.  Those  from  each  latrine  were 
placed  in  separate  bottles  and  thoroughly  washed.  The  water  was 
then  centrifuged  and  microscopic  examinations  were  made.  All  the 
speciroens  gathered  from  the  seven  latrines  visited  on  the  first  occa- 
sion showed  ascaris  and  one  showed  hookworm  ova,  while  those  from 
all  five  latrines  visited  on  the  second  occasion  again  showed  ascaris 
and  one  showed  hookworm  ova.  The  water  in  which  the  flies  were 
washed  was  then  cultured  by  the  charcoal  method,  but  no  additional 
hookworm  larvae  were  demonstrated.  No  explanation  can  be  offered 
as  to  why  the  eggs  of  one  parasite  should  be  found  more  frequently 
than  those  of  another,  as  the  percentage  of  the  population  infected 
with  both  parasites  is  about  the  same.  Tlie  terminating  of  the  fly 
season  prevented  further  investigation  being  made  of  this  interesting 
subject. 


MODIFIED    WORKING    METHODS    TO    REDUCE    MASS 
INFECTION 

It  has  long  been  evident  that  if  treatment  is  to  be  extended  to  the  , 
hundreds  of  millions  of  East  Indians,  Egyptians,  and  Chinese,  to  say 
nothing  of  the  dense  masses  of  humanity  inhabiting  other  tropical 
and  sub-tropical  lands,  a  means  must  be  found  of  lowering  the  cost 
of  the  work  without  seriously  impairing  its  efficiency.  The  great 
bulk  of  the  people  in  these  lands  are  agriculturists,  and  practically 
100  per  cent  of  the  adolescents  and  adults  among  them  are  infected. 
Two  means  exist  of  making  treatment  more  readily  available  for  them : 
(i)  preliminary  microscopic  examination  can  be  omitted  in  regions  of 
heavy  infection,  and  the  time  and  personnel  now  employed  in  this 
phase  of  activity  can  be  utilized  for  actual  curative  or  preventive 
work;  and  (2)  since  it  seems  neither  necessary  nor  feasible  to  at- 
tempt the  immediate  removal  of  the  very  last  hookworm  which  these 
persons  harbor,  a  quickly  efhdent  and  reliable  method  of  treatment 
can  be  developed  which  can  be  administered  as  a  routine,  with  the 
expectation  that  effective  sanitation  and  ^post-campaign  treatment 
will  eliminate  whatever  light  infection  remains. 

ImpractiaibUity  of  IiuUtlng  Upon  Absolute  Cure.  Large 
oambers  of  worm  counts  conducted  by  the  Department  of  Hygiene 
of  the  University  of  S&o  Paulo  have  shown  that  two  standard  treat- 
menu  (i  y4  mils  each)  of  oil  of  chenopodium  remove  an  average  of 
95  per  cent  of  the  hookworms  harbored  by  an  individual,  and  that 
three  treatments  remove  an  average  of  98  to  99  per  cent  of  all  worms. 
To  strive  for  the  absolute  cure  of  each  infected  person — i.  e.,  the 
removal  of  the  very  last  worm — often  involves  a  long  series  of  treat- 
ments and  re-examinations,  and  besides  is  in  certain  other  respects 
an  impracticable  standard.  In  present  practice  by  this  plan  it  is  not 
usual  for  all  worms  to  be  expelled.    Instead,  they  are  reduced  to  a 


Digitized  by 


Google 


120  INTERNATIONAL  HEALTH  BOARD 

minimum.  When  microscopic  examination  aided  by  the  cent 
is  the  method  of  diagnosis  employed,  there  is  a  material  error  ii 
examinations  as  well  as  in  re-examinations  after  treatment  has 
taken — an  error  which  may  be  conservatively  estimated  as  e> 
ing  15  per  cent.  Thus  there  is  considerable  unreliability  in  the 
standard  upon  which  cure  is  based.  Then,  too,  infected  case 
detected  by  the  present  method  of  diagnosis  not  only  are  giv< 
opportunity  to  receive  treatment  for  hookworm  or  for  other  para 
but  these,  as  well  as  the  cases  inaccurately  pronounced  cured 
treatment,  are  given  the  impression  that  they  are  free  and  as  a  r 
they  continue  to  spread  the  disease.  There  are,  moreover, 
numbers  of  persons  who  cannot  be  cured,  because  of  refusal  to 
treatment  or  for  medical  or  other  reasons.  This  group  comn 
represents  about  20  per  cent  of  those  infected.  While  strivinj 
cures  in  four-fifths  of  the  infected  population,  this  group  escapes 
continues  to  seed  its  environment.  • 

Mass  Treatment  Without  Preliminary  Diagnosis  by  Mi 
scope.  After  all,  it  is  not  the  few  worms  left  after  treatment,  bu 
average  of  150  or  more  worms  harbored  by  the  great  mass  of  infc 
and  untreated  humanity  in  tropical  and  sub-tropical  lands,  that  i 
important  factor  in  hookworm  control.  Communities  in  which 
adults  have  an  average  of  fifty  or  fewer  worms  obviously  do  no 
quire  treatment  so  urgently  as  more  heavily  infected  locali 
Where  there  is  a  high  rate  of  infection  and  the  average  numlx 
worms  per  person  exceeds  fifty,  it  would  seem  that  the  people  m 
be  treated  en  masse  without  preliminary  microscopic  examinat 
every  person  in  the  group  except  the  very  young  and  very  old  rec 
ing  a  routine  treatment.  Even  though  in  a  few  instances  more  t 
10  per  cent  of  the  worms  remained  after  treatment,  this  would  be 
set  by  the  error  in  microscopic  diagnosis  under  the  present  plai 
work.  Therefore,  though  the  modified  plan,  when  considered  t! 
retically,  may  appear  to  lack  a  certain  degree  of  thoroughness 
actual  operations  by  this  plan  it  would  seem  that  but  little  thorou 
ness  should  be  lost. 

Experimental  Plan  of  Control  for  Ceylon  Estates.  Ce> 

was  the  first  country  in  which  the  modified  intensive  plan  of  com 
was  attempted.  More  than  99  per  cent  of  the  Tamil  laboring  popi 
tion  of  this  country  is  infected  with  hookworm  disease.  Prelimin 
fecal  examination  was  therefore  omitted  in  the  case  of  all  except  ic 
20  per  cent  of  the  laborers  on  each  estate.  If  the  specimens  obtaii 
showed  over  80  per  cent  infection,  the  whole  labor  force,  exc< 
persons  less  than  a  year  old,  those  physically  imfit  for  treatment,  a 
pregnant  women  beyond  the  third  month,  were  given  one  or  t 
medium  doses  of  chenopodium  with  an  interval  of  one  week  betwa 
All  were  examined  clinically  to  find  whether  they  were  fit  to  ta 
treatment  and  also  to  impress  them  with  the  scientific  80undn< 
and  value  of  the  work.   Ten  days  after  the  first  or  second  treatmei 
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fecal  sped  mens  were  obtained  from  all  those  who  had  been  treated, 
and  as  a  rule  it  was  found  that  about  70  per  cent  of  those  who  had 
had  two  treatments  had  been  cured.  Persons  found  positive  after 
two  treatments  were  given  a  third  treatment. 

Modification  of  Intensive  Plan  Tentatively  Adopted  for 

BmxU.  In  Brazil,  too,  where  more  than  ten  million  people,  scattered 
over  a  vast  and  sparsely  settled  area,  ace  awaiting  treatment,  similar 
effort  is  being  made  to  accelerate  the  rate  of  treatment  by  conserva- 
tive modification  of  the  plan  originally  followed.  In  certain  of  the 
posts  in  this  country  it  is  now  customary  to  take  a  census  that  in- 
cludes every  individual  and  to  examine  all  once,  and  once  only, 
microscopic^ly.  Every  individual  found  infected  with  hookworm 
disease  is  treated  twice  with  oil  of  chenopodium,  with  an  interval  of 
ten  days  between  treatments.  Individuals  with  hemoglobin  below  50 
percent  are  treated  three  times  without  additional  microscopic  ex- 
amination, unless  malaria  is  a  controlling  factor  in  the  anemia.  In 
addition,  all  persons  suflFering  from  any  form  of  intestinal  helminthia- 
sb  whatever  are  treated  once,  as  well  as  all  the  members  of  any  fam- 
ily which  contains  even  one  infected  individual.  It  is  believed  that 
thb  plan  of  work  will  reach  all  infected  persons  and  succeed  in 
eliminating  at  least  95  per  cent  of  the  intestinal  parasites  they  har- 
bor. If  at  the  same  time  the  construction  of  latrines  at  all  the  homes 
n  secured,  the  community  will  be  permanently  protected  and  the 
remaining  worms  will  probably  disappear.  Summed  up  in  a  few  words 
the  system  means:  a  latrine  at  every  house,  education  sufficient  to 
insure  its  proper  use,  and  every  infected  individual  treated  at 
kast  twice. 

Study  of  Relative  Efficiency  of  Regular  and  Modified  Inten- 
sive Plans.  The  Board  is  not  yet  prepared  to  commit  itself  definitely 
to  the  new  plan  of  work.  Before  doing  this  it  will  have  to  test,  under 
a  wide  variety  of  conditions  and  in  a  number  of  different  fields,  the 
relative  merits  of  the  regular  and  the  modified  intensive  plansof  work. 
An  initial  step  in  this  direction  was  taken  in  SSlo  Paulo,  Brasil,  during 
191 8  and  1919.  In  one  of  the  two  posts  maintained  by  the  Board  in 
this  state,  the  standard  was  set  of  treating  every  infected  individual 
to  a  cure  as  determined  by  microscopic  re-examination.  In  the  other 
post,  every  infected  individual  was  given  one  microscopic  examina- 
tiofi  and  two  treatments  of  chenopodium.  In  the  case  of  persons 
with  hemoglobin  below  65  per  cent,  three  treatments  were  adminis- 
tered. The  conditions  of  race,  infection,  and  laboratory  efficiency 
were  practically  the  same  for  both  posts.  At  the  first  post,  in  sixteen 
months,  9,393  persons  were  treated  (587  persons  per  month)  at  a  per 
capita  cost  of  $3.05.  At  the  second  post,  in  7}4  months,  6,720  per- 
sons were  treated  (900  per  month)  at  a  cost  of  $1.97  per  person. 
From  these  results  it  is  evident  that  the  modified  method  insures 
a  great  saving  of  time  and  expense. 
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POST-CAMPAIGN  MEASURES  ON  CEYLON  ESTATES 

Arrangements  by  which  post-campaign  measures  will  be  conduct 
on  all  estates  on  which  the  regular  work  of  treatment  has  been  coi 
pleted,  were  made  with  Government  and  with  the  planters  of  Ceyl 
during  19 17.  It  is  planned  to  have  these  measures  continue  for 
period  of  eighteen  months  following  the  close  of  the  initial  demc 
stration  in  the  different  estate  areas.  They  will  be  under  the  8up< 
vision  of  government  medical  officers,  assisted  by  microecopii 
dispensers  trained  in  regular  campaign  work.  At  the  end  of  t 
eighteen  months'  period  of  organized  post-campaign  measures,  t 
estate  dispensers  will  be  expected  to  handle  the  situation,  which  vi 
consist  mainly  in  the  treatment  of  small  groups  of  new  laborc 
coming  to  the  estates  from  time  to  time. 

Extent  of  Post-campaign  Work  to  End  of  1919.  During  19 
and  19 19,  post-campaign  measures  were  conducted  on  the  estat 
in  the  Matale  area  where  the  original  treatment  had  been  complet 
during  191 7.  By  the  end  of  1919  more  than  8,000  laborers  had  i 
ceived  post-campaign  treatment.  It  is  significant  of  the  increasL 
interest  in  anti-hookworm  work  in  Ceylon  that  two  districts 
which  campaigns  were  conducted  during  1919  asked  that  poc 
campaign  measures  be  carried  out  in  these  areas. 

Methods  Followed  in  Post-campaign  Work  in  Ceylon. 
carrying  out  the  post-campaign  work  in  Ceylon,  the  plan  foUowi 
during  191 8  amd  1919  was  to  take  a  complete  census  of  each  esta 
and  to  distribute  tins  for  excreta  to  at  least  fifty  coolies  taken  indi 
criminately  from  among  men,  women,  and  children  who  had  be< 
treated  in  the  original  demonstration  campaign.  Examination 
the  excreta  served  to  indicate  roughly  what  percentage  of  r 
infection  had  occurred.  The  medical  officer  clinically  examim 
every  person  and  prescribed  for  those  who  were  to  be  treated.  Tv 
treatments,  separated  by  an  interval  of  ten  days,  were  administere 
and  then  the  staff  left  the  estate. 

Proposed  Modification  of  Poet-campaign  Metliods.  1 
future  work  it  is  proposed  to  modify  the  plan  in  the  case  of  thot 
estates  on  which,  after  careful  survey  of  the  latrines  and  of  a  zot 
within  a  radius  of  seventy-five  yards  around  each  of  the  lines  or  grou| 
of  lines,  the  post-campaign  medical  officer  finds  that  the  latrin< 
are  in  general  use  and  are  being  properly  kept,  and  that  the  zone 
around  the  lines  are  free,  and  are  being  kept  free,  from  visible  so 
pollution.  On  such  estates  a  third  treatment  is  to  be  given  to  a 
found  to  be  still  positive  on  microscopic  examination  after  the  secon 
treatment.  This  will  complete  the  work  on  such  estates  if  arrangi 
ments  are  made  for  the  treatment  of  all  new  coolies  immediate! 
upon  their  arrival.  On  all  other  estates,  additional  treatments,  aftc 
the  first  series,  are  to  be  deferred  until  eighteen  months  after  th 
close  of  the  original  demonstration  campaign,  by  which  time  specifi 
soil  pollution  should  be  controlled. 
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RE-GAMPAIGN   FOR  CX>MPLET£LY  ERADICATING 
HOOKWORM  DISEASE  FROM  THE  SEYCHELLES  ISLANDS 

Becauae  of  the  loyal  co-operation  which  Government  and  the 
people  of  the  Seychelles  Islands  have  accorded  the  work  of  hook- 
worm oontrol,  and  also  because  of  the  isolation  of  the  islands  and 
their  small  population,  it  is  believed  that  this  field  offers  most 
favorable  conditions  for  the  complete  eradication  of  hookworm 
disease.  It  was  therefore  determined  that  upon  completion  of  the 
first  campaign  in  the  Islands,  a  re-campaign  for  the  extermina- 
tion of  the  disease  would  be  attempted.  This  second  campaign  began 
00  June  I,  1 9 19,  after  control  operations  had  been  extended  to  all 
of  the  Seydielles  with  the  exception  of  the  small  islands  which  lie 
some  hundreds  of  miles  from  the  main  group.  The  second  campaign 
began  in  the  South  Mahe  area,  ndiere  the  first  had  been  conducted 
two  years  before.  In  August  similar  measures  were  undertak^ii 
in  Centnl  Mahe.  By  the  end  of  the  year  8,964  persons  had  re- 
ceived post-campaign  treatment. 

Re-campaign  Methods  in  the  Seychelles.  The  plan  adopted 
in  re-campaign  work  in  the  Seychelles  Islands  calls  for  a  census  of  the 
entire  population,  the  microscopic  examination  of  all  inhabitants  for 
the  presence  of  hookworm  infection,  and  the  treatment  of  all  infected 
persons  until  microscopic  re-examination  indicates  that  they  have 
been  cured.  Re-examinations  are  made  seven  days  after  treatment ; 
first  re-examinations  are  made  after  second  treatments,  and  there- 
after re-examination  follows  each  treatment.  About  two  months 
prior  to  the  inauguration  of  poet-campaign  measures,  government 
sanitary  inspectors  visit  each  home  and  prosecute  all  persons  whose 
latrines  are  not  in  satisfactory  condition. 

GO-OPERATION  OF  NUMEROUS  AGENCIES  NECESSARY 
TO  CONTROL  HOOKWORM  INFECTION 

Efforts  toward  the  control  of  hookworm  disease  are  slowly  pro- 
gressing throughout  the  vast  regions  of  infection.  At  the  rate  at 
which  the  campaign  is  marching,  however,  many  years  will  be 
required  to  rid  the  world  of  the  disease,  and  enormous  rural  popula- 
tions will  wait  in  vain  for  relief  from  a  great  scourge,  unless  numbers 
of  auxiliary  agencies  can  be  organized  to  assume  the  burden  of 
systematic  and  permanent  control  measures  in  the  various  infected 
areas.  Some  progress  has  already  been  made  in  this  direction,  and 
although  these  efforts  are  as  yet  sporadic  and  unorganized,  they  are 
hopeful  signs  of  an  onward  movement. 

Stuitoit  and  Army  Forces  as  Propagandists.  The  schoob, 
colleges,  and  army  camps  of  a  country  are  valuable  sources  from 
which  the  gospel  of  sanitation  and  curative  work  may  be  spread 
abroad  among  the  population,  and  for  this  reason  attention  is  being 
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concentrated  more  and  more  upon  the  work  of  treatment  s 
propaganda  among  students  and  military  forces.  In  Siam  dur 
19 19,  over  2,000  soldiers  received  treatment  for  hookworm  infecti 
and  in  Nicaragua,  Salvador,  Guatemala,  and  other  areas  extens 
curative  and  educational  work  was  carried  on  among  the  sch 
children.  In  Ceylon,  lectures,  deiponstrations,  and  treatment  ca 
paigns  were  conducted,  among  other  places,  at  the  Govemmi 
Training  College  for  Teachers,  at  Colombo,  and  at  the  traini 
colony  for  teachers  conducted  by  the  Church  Missionary  Society 
Peradeniya.  Teachers  go  from  these  institutions  into  govemnu 
and  mission  schools  throughout  Ceylon.  The  co-operation  of  1 
schools  will  therefore  be  of  inestimable  value  in  future  campai 
work. 

Co-operation  of  Business  Organizations  in  the  Work 
Hookworm  Control.     In  practically  all  areas  in   which   an 
hookworm  operations  are  being  conducted  the  work  has  the  co-opei 
tion  of  the  managers  of  estates  and   manufacturing  corporatioi 
It  is  usually  the  custom  for  these  organizations  to  allow  their  labon 
a  day  at  home  with  pay  at  the  time  of  treatment,  and  many  compani 
continue  systematic  examination  and  treatment  of  their  employ 
after  the  original  campaign  has  been  brought  to  a  close.     T 
Demerara  Bauxite  Company  of  British  Guiana,  the  S§o  Jeronyr 
Coal  Company  of  Rio  do  Sul,  Brazil,  the  Pingshiang  Colliery 
China,  the  rubber  estates  of  Sumatra,  and  the  cane  plantations 
Fiji,  represent  a  few  of  the  organizations  which  are  conductii 
systematic  health  work  among  their  employes. 

Corporations  are  awakening  to  the  fact  that  care  for  the  health 
their  employes  will  pay  dividends  in  the  form  of  greatly  increase 
production.  This  fact  is  evidenced  by  the  number  of  requests  for  c 
operation  in  anti-hookworm  campaigns  which  are  being  receivi 
from  planters  and  manufacturers.  Twenty  large  sugar  manufa 
turers  in  Rio  de  Janeiro  have  agreed  to  furnish  $3,000  a  year  f< 
three  years  toward  the  work  of  hookworm  control  among  their  en 
ployes,  and  a  large  number  of  Brazilian  coffee  planters  have  agree 
to  sanitate  their  plantations  and  to  pay  a  share  of  the  expenses  < 
curative  operations  on  these  plantations.  In  British  Guiana  tl 
Planters'  Association  has  expressed  a  willingness  to  pay  half  or  eve 
two-thirds  of  the  cost  of  an  anti-hookworm  campaign,  and  in  antic 
pation  of  the  completion  of  arrangements  for  this  campaign  or 
group  of  estates  has  appropriated  $10,000  to  cover  its  share  of  tli 
cost  of  the  work. 

Constant  Vi^ance  the  Keynote  to  Hookworm  Control 

When  the  co-operation  of  every  available  organization  in  hookworn 
infected  regions  has  been  enlisted  for  the  work  of  control,  the  solutio 
of  the  hookworm  problem  will  be  in  sight.  The  crux  of  the  problen 
however,  was  well  stated  by  the  Governor  of  British  Guian 
in   a  speech   at  the  opening  of  the   Combined   Court  of  tha 
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colony  in  December,  1919: — "I  wish  to  express  my  emphatic 
disbelief  in  the  idea  that  it  is  possible  by  any  means  whatever  to 
stamp  out  hookworm  disease  once  for  all.  The  matter  must  receive 
constant  attention  all  over  the  colony.  By  treatment  and  by  sani- 
tary measures  in  villages  and  on  estates,  it  may  be  possible  to  reduce 
the  hookworm  to  an  almost  negligible  quantity,  but  the  disease  is 
like  the  locust  plague  in  Cyprus.  For  forty  years  the  crops  there 
have  been  free  from  the  ravages  of  these  pests,  but  the  scourge  would 
be  renewed  were  it  not  for  the  annual  campaign  against  it." 
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Fecal  matter  which  contaminates  the  hands  and  feet  is  the  ( 
of  the  hoolcworm  problem.  The  contamination  occurs  mostly  ui 
rural  conditions.  The  most  important  undertaking  in  all  effort 
stamp  out  the  disease  is  therefore  to  prevent  the  deposit,  on 
surface  of  the  ground,  of  hookworm  eggs  contained  in  the  fe 
This  may  be  accomplished  by  securing  the  provision  and  us< 
properly  built  and  adequate  latrines  to  serve  as  receptacles  for 
contaminated  matter.  To  insure  the  installation,  maintenance, 
use  of  sufficient  and  satisfactory  latrines  is,  however,  a  formid^ 
undertaking.  It  involves  the  task  of  inducing  hundreds  of  milli 
of  people  in  the  infected  regions  to  abandon  habits  ingrained 
centuries  of  usage  and  often  dictated  by  the  religions  to  which  t 
adhere,  and  to  accustom  themselves  to  new  and  in  some  resp 
difficult  habits,  the  necessity  for  which  they  must  in  some  man 
be  brought  to  appreciate. 

]>efining  the  Problem  by  Sanitary  Surveys.  The  origi 
sanitary  problem  of  each  area  of  operations  is  defined  by  means 
a  house-to-house  canvass  during  which  the  facilities  that  exist  at  e 
house  for  safely  disposing  of  human  excrement  are  carefully  not 
This  initial  sanitary  inspection  is  generally  carried  out  in  adva 
of  the  curative  work.  During  the  past  year,  statistics  have  b 
gathered  as  to  the  latrine  conditions  at  homes  in  185  rural  or  se 
rural  areas  in  various  tropical  and  sub-tropical  lands.  Classing 
satisfactory  any  type  of  latrine  that  eflFectually  prevents  soil  pol 
tion  and  is  fly-proof,  only  9,381,  or  9.8  per  cent,  of  the  homes 
these  areas  were  reported  to  have  satisfactory  accommodatio 
while  50,749,  or  53.0  per  cent,  had  no  accommodations  whate* 
when  the  curative  work  was  undertaken.  The  situation  on  fi 
inspection  in  a  number  of  widely-separated  but  typical  rural  loa 
ties  is  instanced  below  to  show  the  need  of  thoroughgoing  sanits 
reform  if  soil  contamination  is  to  be  prevented  and  hookwo 
disease  eventually  controlled.  The  conditions  in  the  areas  m< 
tioned  are  not  unusual,  but  repeat  themselves  with  greater  or  1< 
fidelity  in  the  different  countries  in  which  control  measures  are  bei 
undertaken. 

a.  Lack  of  latrines  on  SHo  Paulo  plantations.  The  survey  of  S 
Paulo  completed  during  191 8  showed  that  on  the  coffee  plantations 
this  state  the  owners'  and  managers'  houses  are  generally  the  or 
ones  provided  with  latrines.  As  a  result,  the  soil  around  the  oof! 
plants  is  infected  with  larvae  and  the  workers  constantly  re-infe 
themselves.   The  soil  is  porous  and  is  kept  moist  by  the  shade  of  t 
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coffee  trees,  iind  for  the  greater  part  of  the  year  the  temperature  is 
fairly  high.  Conditions  are  therefore  ideal  for  the  eggs  to  hatch  and 
for  the  larval  to  develop. 

h.  Sanitary  situation  in  selected  areas  of  Southern  States,  In  the 
entire  rural  area  of  Hart  county,  Georgia,  not  a  single  sanitary 
latrine  was  found  at  the  time  of  first  inspection.  In  South  Carolina, 
among  5,703  homes  in  three  counties,  3,334,  or  58.5  per  cent,  were 
found  to  be  provided  with  insanitary  latrines  of  the  open-back,  open- 
seat  variety.  An  additional  1,518,  or  26.6  per  cent,  were  without 
facilities  of  any  sort  for  disposing  of  excrement.  In  Texas,  only 
13.7  per  cent  of  4,758  homes  located  in  eight  counties,  had  satis- 
factory conveniences  when  the  work  began.  Two  hundred  eighty- 
five,  or  6x>  per  cent,  had  no  conveniences  at  all. 

c.  Facilities  for  feces  disposal  in  Queensland  and  Trinidad.  In  the 
infected  regions  of  Queensland,  Australia,  the  pail  system,  with 
burial  of  the  contents,  was  in  general  use  on  first  inspection,  but  the 
latrines  were  mostly  of  the  open-back,  open-seat  variety,  inadequate 
for  preventing  soil  contamination.  In  the  Caronf,  Maracas,  and 
Laventille  areas  of  Trinidad,  the  sanitary  conditions  were  reported 
to  be  very  bad.  In  the  Caroni  area  there  were  a  number  of  heavily- 
infected  villages  in  which  not  a  single  latrine  could  be  found. 

Methods  Followed  in  Securing  Sanitary  Improvement. 
Practically  all  the  states  and  countries  which  are  carrying  on  mea- 
sures against  hookworm  disease  have  adopted  one  or  more  types  of 
latrines,  and  have  made  provision  for  a  more  or  less  complete  system 
of  inspection  to  insure  the  erection  and  use  of  these  latrines  in 
sufficient  numbers  to  guard  against  soil  pollution.  The  staff  en- 
gaged in  the  curative  work  endeavors  through  its  educational  activi- 
ties to  bring  all  the  people  to  appreciate  the  necessity  of  providing 
themselves  with  some  form  of  latrine  that  will  permit  the  safe  disposal 
of  excrement,  and  in  each  instance  recommends  the  type  or  types  of 
latrines  adopted  by  the  Board  of  Health  of  the  state  or  country  in 
which  the  work  is  being  conducted. 

INVESTIGATION  OF  SEWAGE  DISPOSAL  IN  SOUTHERN 

STATES 

The  diversity  of  opinion  among  public  health  officials  as  to  the 
best  method  of  disposing  of  human  excrement  in  rural  communities 
with  limited  means,  led  the  National  Conference  of  State  and 
Provincial  Health  Officers,  at  its  meeting  in  Washington,  D.  C,  on 
June  3  and  4, 191 8,  to  urge  the  Surgeon  General  of  the  United  States 
Public  Health  Service  to  appoint  a  special  commission  to  study  the 
subject  and  make  recommendations.  Action  was  taken  and  an 
experimental  station  was  established  at  Wilmington,  N.  C.  Pre- 
liminary reports  indicate  that  the  problem  is  even  more  complicated 
than  was  anticipated. 
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In  January,  1916,  the  Board,  recognizing  that  definite  infoj 
on  the  subject  would  be  of  considerable  assistance  to  local 
authorities,  had  made  provision  for  carrying  out,  under  th< 
tion  of  the  Rockefeller  Institute  for  Medical  Research,  a  stud 
types  of  latrines  commonly  used  for  disposing  of  feces  in  uns 
localities.  It  was  hoped  that  from  the  facts  brought  to  light  i 
be  possible  to  evolve  a  method,  or  various  methods,  of  dispoi 
would  be  safe  and  practicable  under  prevailing  conditions. 

Method  of  ApfM-oaching  the  ProUem.  The  work  was 
in  charge  of  Dr.  I.  J.  Kligler,  of  the  Rockefeller  Institute, 
studies,  conducted  over  a  period  of  two  years,  have  sought 
experience  under  a  variety  of  conditions.  The  problem  v 
proached  from  both  the  field  and  experimental  points  ol 
In  the  laboratory,  repeated  tests  were  made  to  determine  t 
bility  of  typhoid  and  dysentery  bacilli  in  soil  and  in  excrement 
diflFerent  conditions,  their  ability  to  penetrate  columns  of 
different  degrees  of  porosity,  their  viability  in  septic  flui< 
effluents,  and  the  nature  of  the  antagonistic  factors  in  soil 
septic  material  which  influence  their  viability.  In  the  field 
particular  attention  was  paid  to  the  extent  of  pollution  of  t 
surrounding  privies,  and  the  relationship  that  privies  bear 
pollution  of  wells.  The  pit  and  the  septic  tank  were  the  ty 
privies  mainly  studied,  though  other  varieties,  including  tl 
privy  and  the  chemical  toilet,  came  in  for  a  limited  share  of  att( 

Method  of  Conducting  Studies  in  the  Field.    The  stu 

the  septic  tank  centered  on  field  investigations  of  thirty  Kei 
sanitary  privies,  which  had  been  in  use  for  periods  ranging  froi 
months  to  three  years.  The  L.  R.  S.  type  was  investigated  c 
the  laboratory.  Practically  all  the  Kentucky  privies  examines 
of  the  rural  type. 

The  pit  privy  was  tested  in  five  widely  separated  communi 
the  state  of  South  Carolina.  These  communities  presented 
tically  all  soil  formations  common  to  that  state.  The  soil  in  tl 
was  hard,  red  clay;  in  the  second  and  third,  sand-clay;  in  the  f 
sand  on  a  sandstone  bed,  with  a  water-table  eight  to  ten  feet 
the  surface;  in  the  fifth,  sand  and  sand-clay.  The  privies,  mor 
fifty  in  number,  had  been  used  from  one  to  three  years,  anc 
studied  during  both  the  dry  and  rainy  seasons. 

In  investigating  the  pit  privy,  specimens  of  soil  were  tal 
different  depths  and  at  different  distances  from  the  pit,  to  leai 
source  and  direction  of  any  seepage  that  might  be  occurring, 
effluent  from  septic  tanks  was  also  collected  and  examined,  tl 
samples  being  taken  in  the  same  manner  as  for  pit  privies. 

Results  of  the  Investigations.  The  main  findings  of  th 
vey,  subject  to  confirmation  by  more  extended  investigations 
(i)  that  typhoid  and  dysentery  bacilli  succumb  rapidly  upon 
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only  the  cheapest  that  the  people  in  large  numbers  can  be  indue 
use.  This  goes  far  toward  explaining  the  present  popularity  c 
pit  privy. 

a.  The  earth  pit  latrine.  This  is  the  simplest  type  of  latrine, 
inexpensive  and  easily  installed,  and  in  sparsely  settled  areas  v 
soil  conditions  give  reasonable  assurance  that  the  water  supp]> 
not  be  endangered,  it  may  be  justifiable  to  use  it.  It  is  not,  ! 
ever,  to  be  recommended  for  town  or  village  use.  Nor  shou 
be  employed  in  low,  swampy  lands  where  the  ground  water 
is  high,  or  in  limestone  regions  where  the  stratified  rock  come 
close  as  ten  feet  from  the  surface.  Where  the  rock  strata  are  t 
the  danger  is  particularly  great.  Tunnels  made  by  beetles  or  o 
insects  may  be  responsible  for  contamination  between  pit  and  w 
supply. 

b.  The  concrete  vault  latrine.  A  recent  development  in  t 
vaults  that  has  given  satisfactory  results,  is  the  double-compart n 
concrete  vault  latrine.  The  compartments  of  this  latrine  are  i 
alternately  for  periods  of  at  least  six  months.  When  a  compartn 
becomes  filled,  it  is  completely  closed  and  its  contents  are  allowe< 
remain  untouched  during  the  time  the  second  compartment  is  in  i 
During  the  period  of  disuse,  the  excrement  in  the  first  compartm 
diminishes  in  volume  and  becomes  comparatively  inoffensive 
handle,  especially  if  a  little  dry  earth  or,  preferably,  lime  has  b 
added  each  time  the  latrine  is  used.  Experiments  are  now  under  v 
to  determine  whether  this  residue  would  be  safe  and  valuable  a 
fertilizer.  This  latrine  can  be  erected  in  any  location.  Like  i 
earth  pit  type,  it  can  be  home-made. 

c.  The  pail  latrine.  This  type  of  latrine,  in  which  a  pail,  enclos 
in  a  fly-proof  compartment,  is  substituted  for  a  pit  or  vault,  is,  n( 
to  the  earth  pit  latrine,  the  most  inexpensive  type  to  install, 
community  can  be  quickly  and  cheaply  supplied  with  these  convc 
iences  by  letting  out  to  one  carpenter  the  contract  for  the  enti 
number  required.  The  latrine  has  in  addition  the  advantage 
being  adaptable  for  indoor  as  well  as  outdoor  use.  Its  capacit 
however,  is  extremely  limited,  and  it  should  be  emptied  every  fc 
days.  It  is  not  to  be  recommended  except  for  communities  havii 
well  organized  and  carefully  supervised  scavenger  service.  Mor 
over,  with  the  present  high  cost  of  labor,  its  upkeep  involves  coi 
siderable  expense. 

d.  The  septic  tank.  The  septic  tank  is  based  on  the  principle  ths 
when  fecal  matter  is  deposited  in  water  in  certain  proportion  an 
permitted  to  remain  in  storage  for  a  suitable  length  of  time,  there  i 
propagated  a  growth  of  bacteria  which  converts  the  greater  portio 
of  fecal  solids  into  inoffensive  liquid  form,  thereby  facilitating  ulti 
mate  disposal  by  absorption  into  the  ground  or  discharge  inti 
streams.  The  small  residue  of  fecal  material  which  does  not  yiek 
to  the  liquefying  action  of  the  bacteria  settles  in  the  bottom  of  th( 
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tank.  Only  at  yearly  intervals  or  longer  must  this  accumulation  be 
removed.  The  cost  of  maintaining  this  type  of  latrine  is  therefore 
very  small.  It  involves  only  the  purchase  of  toilet  paper,  which 
must  be  used  because  of  the  fact  that  other  materials  clog  the 
latrine  and  destroy  its  eflFectiveness. 

The  superiority  of  the  septic  tank  over  other  types  of  latrine  can- 
not be  question^.  The  initial  cost  of  the  structure,  however,  is  so 
high  as  to  make  it  prohibitive  for  general  use  in  the  average  rural 
community  or  small  town.  It  is  important  that  the  septic  tank  be 
carefully  differentiated  from  the  so-called  septic  latrine.  The 
former  receives  the  necessary  water  supply  by  means  of  automatic 
Bi»hing,  while  the  latter  requires  that  the  user  add  water,  from  time 
to  time,  in  required  quantities. 

e.  The  chemical  latrine.  The  basic  principle  of  the  chemical 
latrine,  like  that  of  the  septic  tank,  is  the  liquefaction  of  excrement. 
In  this  case  the  process  is  accomplished  by  the  action  of  some  caustic 
substance.  The  latrine  is  provided  with  an  iron  tank  of  sufficient 
SAze  to  allow  the  storage  of  the  liquefied  waste  for  from  six  months 
to  a  year.  When  the  tank  becomes  filled  the  liquefied  matter  is 
removed,  either  by  drainage  into  an  underground  filter-bed  or  cess- 
pool, or  by  being  pumped  out  into  a  tank  wagon.  The  liquefying 
powers  of  this  latrine  surpass  those  of  the  septic  tank  latrine,  and  in 
addition  it  accomplishes  a  higher  degree  of  purification  and  deodoriza- 
cion.  It  is  better  suited  to  indoor  use  than  any  other  type  of  latrine. 
But  both  its  initial  cost  and  the  cost  of  maintenance  are  high,  and 
in  its  present  state  of  development  the  chemical  latrine  is  not 
permanent  but  must  be  replaced  from  time  to  time. 

/.  Incineration  plants,  A  good  incineration  system  effectually 
prevents  the  pollution  of  water  in  wells,  lakes,  or  streams,  and  at 
the  same  time  provides  a  thoroughly  sanitary  method  for  the  accu- 
mulation and  disposition  of  waste  matter.  By  this  method  the  waste 
is  usually  collected  in  an  especially  devised  container  which  ordin- 
arily is  so  planned  and  constructed  as  to  preclude  the  possibility  of 
human  contact  or  of  approach  by  flies.  When  this  container  has 
been  filled  to  capacity,  the  waste  is  fired  and  reduced  to  ashes. 
The  incinerator  is  then  ready  for  another  accumulation.  There  is 
one  very  marked  advantage  of  the  incineration  method  of  sewage 
disposal:  it  can  be  used  where  a  sewer  system  is  impractical  on 
account  of  certain  soil  conditions,  drainage  difficulties,  discharge 
outlet,  or  other  obstacles. 

£,  Seuferage.  The  water-carrier  sewerage  system,  with  safe  and 
■ati^actory  disposal  of  the  sewage,  is,  from  the  standpoint  of  health 
and  sanitation,  the  ideal  method  of  waste  disposal.  It  is  not  always 
practicable  or  economically  possible  to  install  such  a  system,  particu- 
larly in  towns  or  cities  with  small  populations  or  limited  resources, 
and  it  is  seldom  feasible  in  rural  areas.  For  such  localities  the  health 
officer  may  have  no  choice  but  to  recommend  some  other  less  satis- 
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factory  form  of  disposal.  Sewerage  is,  nevertheless,  the  one  sys 
which  can  be  given  unqualified  endorsement,  and  is  the  one  tov 
which  all  communities — rich  or  poor,  large  or  small — should 
encouraged  to  strive. 

SOIL  SANITATION  IN  ADVANCE  OF  TREATMENT 

There  is  a  growing  tendency  for  governments  to  arrange  for 
proper  disposal  of  excrement  in  advance  of  the  examination 
treatment  of  the  people.  Ceylon  led  the  way  in  this  movem 
Government  regulations  enacted  in  that  colony  during  191 6  requ 
all  estates  to  erect  adequate  latrines  for  their  laborers  before 
expiration  of  one  year.  As  a  result,  the  new  estate  areas  in  wl 
work  was  undertaken  during  the  past  three  years  were  provided  v 
latrine  accommodations  before  the  curative  work  was  inaugural 
This  situation  will  hold  true  with  respect  to  all  other  estate  ai 
that  are  selected  for  work  in  this  colony.  A  similar  movemen 
reported  from  Brazil,  Queensland,  the  Seychelles  Islands,  Ch 
Siam,  Costa  Rica,  Nicaragua,  Salvador,  and  from  all  the  West  Inc 
colonies  in  which  work  is  being  conducted  or  is  proposed.  1 
Australian  authorities  also  are  reported  to  be  favorably  dispo 
toward  making  the  installation  and  use  of  latrines  a  pre-requisitc 
the  opening  of  work  for  hookworm  control  on  the  estates  of  Pap 

Value  of  Elapse  of  Dry  Season  Between  Sanitary  Operatic 
and  Curative  Measures.  During  the  original  campaign  in  N 
dasmo,  Nicaragua,  a  portion  of  the  population  received  treatm 
and  were  provided  with  latrines  during  the  dry  season.  Anot 
portion  did  not  receive  treatment  or  inaugurate  sanitary  measi 
until  after  the  onset  of  the  rains.  Re-examinations  made  eight 
months  later  showed  that  among  persons  in  the  former  group  th 
was  43  per  cent  re-infection,  while  in  the  latter  group  a  re-infect 
rate  of  67  per  cent  obtained.  Since  it  is  probable  that  a  large  p 
of  the  re-infection  in  this  area  was  caused  by  old  soil  infection, 
disparity  in  re-infection  rates  between  the  two  groups  indica 
that  the  danger  from  old  soil  infection  is  greatly  lessened  during 
dry  season,  owing  probably  to  the  desiccation  of  a  large  proport 
of  the  larvae.  This  fact  suggests  that  if  sanitary  work  is  done  in 
area  far  enough  in  advance  to  permit  one  dry  season  to  intervc 
before  the  inauguration  of  curative  measures,  old  soil  infection  \ 
be  reduced  to  a  minimum,  and,  with  the  proper  enforcement 
sanitary  regulations,  there  will  be  less  danger  of  re-infection. 

PRE-GAMPAIGN  SANITATION  IN  WEST  INDIAN 
COLONIES 

In  every  West  Indian  colony  in  which  measures  for  the  control 
hookworm  disease  were  conducted  during  1919,  and  in  every  colo 
where  it  is  proposed  to  conduct  work  during  1920  or  192 1,  Govei 
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ment  has  obligated  itself  to  sanitate  thoroughly  each  area  of  opera- 
tioo  well  in  advance  of  the  inauguration  of  treatment  cam^gns. 
Latrines  of  a  standard  type  approved  by  the  boards  of  health  of  the 
respective  colonies  will  be  required,  and  permanent  staffs  of  sanitary 
inspectors  will  be  provided  to  enforce  sanitary  regulations.  All 
areas  worked  during  1919  in  Trinidad  and  Jamaica  secured  a  satis- 
factory percentage  of  latrine  installation  prior  to  the  inauguration 
of  control  measures.  In  Trinidad  the  Central  Board  of  Health 
passed  a  resolution  making  it  an  offense  punishable  by  law  to  deposit 
human  excreta,  or  todefecate,  except  in  properly  constructed  latrines, 
anywhere  within  a  quarter  of  a  mile  of  an  occupied  building.  For  the 
enforcement  of  sanitary  regulations  in  this  colony  seven  sanitary 
inspectors  were  employed  during  1919  and  provision  was  made  for 
the  employment  of  twelve  inspectors  during  1920. 


SANITARY  PROGRESS  IN  CENTRAL  AMERICA 

In  Central  American  countries  exceptional  difficulties  stand  in  the 
way  of  latrine  construction.  Most  of  the  inhabitants  are  so  poor  that 
they  find  it  difficult  to  sustain  existence.  They  have  therefore  been 
backward  in  accomplishing  definite  results  in  sanitation.  During 
19 1 9,  however,  excellent  progress  was  made  in  latrine  construction 
in  all  the  republics  in  which  control  operations  were  conducted. 
These  countries,  moreover,  are  developing  an  effective  personnel  for 
the  enforcement  of  sanitary  regulations.  In  many  areas  earnest 
effort  was  made  to  secure  the  sanitation  of  all  homes  at  least  six 
months  in  advance  of  treatment  campaigns.  In  Nicaragua,  3,500 
latrines  were  erected,  the  largest  number  constructed  during  any 
year  since  the  work  of  hookworm  control  began,  and  the  greater 
number  of  these  latrines  were  provided  in  areas  where  it  is  proposed 
to  establish  curative  measures  during  1920.  In  the  course  of  the 
year.  Government  appropriated  $3,000  for  the  employment  of  four 
sanitary  inspectors,  and  several  municipalities  contributed  funds  to 
maintain  local  inspectors. 

In  Costa  Rica,  Government  furnished  eleven  inspectors  to  enforce 
sanitary  regulations,  and  each  municipality  in  which  work  was  con- 
ducted furnished  at  least  one.  In  the  counties  of  Alajuela  and  Tibas, 
municipal  inspectors  started  compulsory  latrine  construction  three 
months  prior  to  the  inauguration  of  control  measures.  Salvador 
reports  greater  progress  in  sanitation  during  191 9  than  in  any  pre- 
vious year.  Several  municipalities  in  this  republic  claim  to  have 
secured  the  pre-campaign  sanitation  of  60  per  cent  of  their  homes. 
These  encouraging  results  are  due  in  large  measure  to  the  earnest  co- 
operation of  government  officials.  During  the  year  the  President  of 
Salvador  sent  a  letter  to  governors  of  departments,  suggesting  that 
btrines  be  erected  by  every  householder  throughout  the  depart- 
ments, and  that  monthly  reports  of  latrine  construction  be  forwarded 
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regularly  to  him.  The  Minister  of  Public  Instruction  issu 
order  that  all  schools  be  provided  with  latrine  facilities  anc 
inspectors  be  appointed  to  enforce  the  ordinance.  Attention  W2 
concentrated  during  the  year  on  the  erection  of  latrines  at  mi 
barracks.  In  Panama,  Government  put  into  execution  a  i 
making  the  construction  of  latrines  obligatory  throughou 
country.  The  number  of  latrines  erected  in  the  interior  o 
country  during  the  year,  surpassed  the  total  number  built  duri 
previous  years  of  work. 


ESTATE  SANITATION  IN  CEYLON 

Before  the  opening  of  work  against  hookworm  disease  in  Cc 
few  estates  had  latrine  accommodations  for  their  labor,  anc 
houses  in  the  villages  were  seldom  equipped  with  sanitary  coi 
iences.  Now  practically  all  estates  have  latrines.  From  the  t: 
ning  of  work  in  January,  1916,  up  to  the  end  of  1918,  approxim 
50,000  latrine  compartments,  sufficient  to  provide  accommoda 
for  700,000  persons  had  been  installed.  The  great  problem 
confronting  campaign  workers  is  to  bring  about  the  use  of  the  lat 
that  have  been  built . 

Difficulty  of  Enforcing  Use  of  Latrines  on  Estates.   On  a 

estates  the  latrines  are  used  to  greater  or  less  extent,  but  there  is 
considerable  evidence  that  the  soil  is  being  polluted.  This  pollt 
commonly  occurs  about  laborers'  quarters  and  along  bridle  p 
The  estate  superintendents'  efforts  to  improve  sanitary  condii 
will  require  time  to  yield  results,  as  the  laborers  are  indifferei 
using  latrines.  Nevertheless,  it  is  encouraging  to  report  that 
number  who  do  use  them  is  steadily  increasing. 

Adequate  System  of  Latrine  Inspection  Needed  for  Estii 

During  1919  Government  issued  a  decree  making  soil  pollutioi 
offense  punishable  by  law.  It  now  remains  to  establish  a  reg 
system  of  inspection  to  bring  about  the  proper  use  of  latrines  an 
a  last  resort  to  apprehend  offenders.  The  Senior  Sanitary  Officer 
a  competent  body  of  trained  sanitary  inspectors,  but  their  activ 
are  confined  in  the  main  to  sanitary  board  areas  and  to  spc 
districts  where  conditions  are  particularly  unsatisfactory.  The  ex 
sion  of  this  work  to  reach  all  of  Ceylon  is  to  be  the  next  step. 


VILLAGE  SANITATION  IN  CEYLON 

Much  of  the  infection  and  re-infection  on  estate  areas  is  proba 
acquired  in  the  villages  and  bazars  included  within  the  bounda 
of  these  areas  or  situated  closely  adjacent  to  them.  Until  recei 
no  latrines  had  been  erected  in  these  localities,  but  Govemm< 
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Fig.  59. — Diflferent  countries  employ  different  means 
of  guarding  against  soil  pollution.  Type  of  pail  latrine 
adopted  for  use  in  Queensland,  Australia.  Manufactured 
and  sold  in  wholesale  lots 
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Fig.  60. — Example  of  one  of  the  better  methods  of  night 
soil  disposal.  Type  of  incinerator  adopted  for  use  on  all 
estates  belonging  to  Messrs.  George  Steuart  and  Com- 
pany, Ceylon 
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recognising  the  futility  of  treating  and  curing  the  estate  laborers 
only  to  have  them  re-acquire  the  infection  on  their  visits  to  the  vil- 
lages or  to  the  largely  patronized  bazars,  has  lately  issued  orders 
to  the  village  headmen  and  other  authorities  to  have  latrines  con- 
structed for  village  and  bazar  communities.  In  the  Matale  area 
the  sanitary  department  has  had  from  two  to  four  qualified  inspectors 
at  work  for  more  than  three  years,  extending  the  latrine  and  privy 
system  throughout  the  villages.  Nearly  3,800  village  latrines  were 
erected  in  this  area  during  1919.  In  the  village  communities  in  or 
near  other  estate  areas  in  which  treatment  campaigns  were  con- 
ducted up  to  December  31, 1919,  many  additional  latrines  have  been 
installed,  but  the  absence  of  an  adequate  system  of  inspection  has 
sometimes  resulted  in  these  latrines  being  of  an  inferior  type. 

Installation  of  Latrines  in  Southern  and  Western  Provinces. 

It  is  estimated  that  in  villages  located  in  other  parts  of  the  colony, 
between  75,000  and  90,000  latrines  have  been  built  since  the  begin- 
ning of  1916,  nearly  all  of  them  by  the  villagers  themselves.  Of 
these,  480  were  installed  in  1916  and  25,215  in  1917.  About  12,000 
were  erected  in  1918  and  over  37,000  in  1919.  In  the  rural  parts  of 
the  Southern  province,  with  a  population  of  about  600,000,  privies 
to  tlie  number  of  45,000  have  been  erected  during  the  past  three 
years,  more  than  40,000  of  them  during  the  past  eighteen  months. 
These  are  sufficient  to  provide  accommodations  for  at  least  200,000 
peraons.^  The  villagers  built  all  of  these  latrines  without  prosecution 
and  are  using  them  without  reluctance.  By  special  tax  and  with  a 
government  grant  and  loan,  40,000  rupees  were  made  available  for 
the  erection  of  latrines  in  two  towns  of  this  province — Matara  and 
Weligama — during  1919.  Extensive  sanitary  improvements  have  also 
been  made  at  Minuwagonda  and  surrounding  villages  in  Western 
province.  Here  the  whole  township,  with  a  population  of  about 
9,000,  and  the  villages  within  a  two-mile  radius,  having  a  combined 
population  of  3,000  or  4,000,  have  been  provided  with  sufficient 
latrines.  Sanitary  siurveiUance  is  to  be  maintained  by  qualified  in- 
spectors, who  will  also  carry  on  educational  work,  including  lantern 
talks,  on  health  subjects.  In  the  whole  of  Western  province  during 
1919,  more  than  10,000  latrines  were  erected. 

Latrine  Building  As  Means  of  Interesting  Villagers  in  Hook- 
warm  Relief  Measures.  Paradoxically,  the  installation  and  use  of 
latrines  afford  the  best  entering  wedge  for  work  among  the  Singhalese 
viQagers  who  form  the  permanent  population  of  Ceylon.  Lantern 
talks  by  native  dispensers  gain  the  sympathy  and  interest  of  the 
villagers,  lead  to  extensive  privy  building,  and  later  to  a  request  for 
the  establishment  of  dispensaries  to  extend  to  the  villagers  the 
opportunity  of  being  treated.  If  opportunity  for  treatment  is  held 
out  to  them  as  a  preliminary  first  step,  they  refuse;  but  after  they 
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have  been  brought  to  install  latrines  in  large  numbers  and  to  i 
the  benefits  which  attend  their  use,  effective  curative  wor 
readily  be  conducted  among  them. 


SOIL  SANITATION  IN  BRAZIL 

In  Brazil  extensive  provision  is  being  made  for  the  sanitati 
rural  areas.  The  states  of  SSo  Paulo,  Minas  Geraes,  Parani,  I 
and  Rio  de  Janeiro  have  already  adopted  rural  sanitary  codes  n 
ing  the  provision  of  latrine  accommodations  at  every  home  v 
their  jurisdiction.  Under  forthcoming  regulations  of  the  Nal 
Department  of  Public  Health,  any  state  accepting  aid  fron 
Federal  Government  for  control  of  rural  endemic  diseases  must  £ 
a  modem  rural  sanitary  code  prepared  by  the  department. 
Federal  Government  will  appoint  officiak  to  execute  the  law  w 
each  state.  The  greatest  progress  made  in  soil  sanitation  in  £ 
during  1919  was  on  Governor's  Island  where,  by  the  end  of  the ; 
all  but  a  dozen  of  the  8,000  homes  were  provided  with  la 
accommodations. 

INSTALLATION  OF  LATRINES  IN  THE  SEYCHELLI 
ISLANDS 

During  the  three  years  in  which  control  measures  have  beei 
operation  in  the  Seychelles  Islands  remarkable  progress  has  I 
made  in  sanitation.  When  work  was  begun  there  in  191 7  hard 
latrine  was  to  be  found  anywhere  in  the  colony  outside  of  the  t< 
of  Victoria.  By  the  end  of  191 9,  however,  it  was  difficult  to  fir 
home  on  the  islands  unprovided  with  latrine  accommodati< 
Sanitary  laws  are  strictly  enforced  throughout  the  colony  and  n 
of  the  latrines  are  kept  in  good  repair.  There  are  few  instancej 
soil  pollution,  and  such  offenses  of  this  nature  as  do  occur  are  usui 
traceable  to  children.  On  the  islands  of  Praslin  and  La  Digue,  wh 
curative  work  was  conducted  during  191 9,  over  98  per  cent  of 
homes  were  supplied  with  good  pit  latrines  before  control  measu 
were  undertaken.  The  government  of  Mauritius  has  recently  gi\ 
$32,400  to  the  Seychelles  Government,  and  the  Governor  I 
sanctioned  the  use  of  as  much  of  this  sum  as  may  be  necessary  for  t 
installation  of  public  latrines  at  the  most  convenient  locatic 
throughout  the  Seychelles. 

LATRINE  PROVISION  IN  QUEENSLAND 

Scarcity  of  labor  and  the  almost  prohibitive  cost  of  lumberlia^ 
stood  somewhat  in  the  way  of  complete  compliance  with  the  heall 
act  of  Queensland,  which  empowers  local  authorities  of  each  shire  < 
township  to  enforce  latrine  construction  throughout  their  district 
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To  counteract  the  difficulties  of  securing  labor  and  material,  a 
standardized  box  latrine  unit  has  been  adopted  which  can  be  manu- 
factured in  large  quantities  and  can  have  placed  upon  it  any  super- 
structure that  the  householder  may  have  available.  This  device 
reduces  the  cost  of  a  unit  to  about  $10,  a  price  usually  within  the 
reach  of  the  householder.  A  high  percentage  of  latrine  improvement 
was  secured  during  1919  through  the  co-operation  of  the  town 
councils,  which  are  enforcing  throughout  their  jurisdictions  the  instal- 
lation and  use  of  sanitary  devices  for  sewage  disposal.  Several  towns 
in  the  state  have  let  contracts  for  incinerators  for  night  soil  disposal, 
each  of  these  devices  to  cost  approximately  $5,000. 


SANITATION  OF  THE  SOIL  IN  SOUTHERN  STATES 

During  recent  years  considerable  progress  has  been  made  in  soil 
sanitation  throughout  the  Southern  States,  and  the  movement  is 
steadily  gaining  momentum.  Harrison,  Stone,  and  Jackson  counties, 
of  Mississippi,  report  that  an  improved  latrine  has  been  installed  at 
every  one  of  their  rural  homes.  Harrison  was  the  first  county  in  the 
South  to  achieve  this  enviable  distinction.  The  work  done  in  this 
area  afforded  practical  illustration  of  what  can  be  accomplished  in 
health  protection,  and  stood  out  as  one  of  the  ]»Dminent  movements 
in  the  state.  In  various  other  Southern  counties  the  record  of  latrine 
construction  for  rural  homes  ranges  between  50  per  cent  and  100  per 
cent.  Nine  state  boards  of  health  report  that  during  1 919  an  aggre- 
gate of  12,250  new  latrines  were  erected  and  6,660  old  latrines  were 
improved.  In  North  Carolina,  the  General  Assembly  enacted  a 
state-wide  sanitary  latrine  law  which  requires  all  latrines  located 
within  300  yards  of  a  home  to  be  constructed  and  maintained  in  a 
manner  satisfactory  to  the  State  Board  of  Health. 


HEALTH  IMPROVEMENT  FOLLOWING  SOIL 
SANITATION 

Hookworm  disease  is  not  commonly  a  reportable  disease.  Con- 
sequently there  are  few  morbidity  or  mortality  statistics  to  aid 
in  ascertaining  its  prevalence  at  any  particular  time.  Following 
the  inauguration  of  control  measures  in  nine  counties  of  North 
Carolina,  the  rate  of  hookworm  infection  was  reduced  from  35  per 
cent  for  the  years  1911-1914  to  19  per  cent  for  the  years  1917-1919. 
In  the  Pinghsiang  Colliery,  China,  where  sanitary  regulations  are 
being  strictly  enforced,  the  incidence  of  infection  among  the  mining 
population  has  been  reduced  from  85  per  cent  in  191 7  to  36  per  cent 
in  1919,  and  in  the  Seychelles  Islands  the  infection  rate  shows  a 
reduction  from  96  per  cent  in  1917  to  51. 1  per  cent  in  1919. 
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Typhoid  fever  is  a  reportable  disease,  and  interesting  statistics 
are  available  showing  the  reduction  in  morbidity  and  mortality 
rates  for  this  disease,  following  the  use  of  adequate  latrines.  In 
Orangeburg  county,  South  Carolina,  where  a  rural  sanitary  campaign 
has  been  in  progress  for  three  years,  the  typhoid  death  rate  has  been 
reduced  75  per  cent,  and  in  Darlington  county  in  the  same  state,  a 
two-year  campaign  has  reduced  the  death  rate  from  this  disease  80 
per  cent.  As  practically  no  typhoid  inoculations  have  been  given  in 
these  areas  it  would  seem  that  soil  sanitation  was  the  controlling 
factor  in  this  reduction.  Adjoining  these  counties  are  several 
counties  where  no  sanitary  work  has  been  done.  In  two  of  these  the 
typhoid  death  rate  for  1919  showed  an  increase  of  200  per  cent,  and 
in  another,  an  increase  of  25  per  cent,  over  the  preceding  year. 

In  Troup  county,  Georgia,  where  in  the  course  of  a  two-year  health 
campaign  2,895  sanitary  latrines  were  installed,  there  has  been  a 
marked  decrease  in  the  incidence  of  typhoid  fever  and  dysentery. 
Morbidity  statistics  for  191 9  show  typhoid  fever  to  be  only  about  30 
per  cent,  and  dysentery  about  12  per  cent,  as  prevalent  as  before 
the  work  of  sanitation  was  begun. 

Vital  statistics  for  the  year  1919  for  Smith  and  Gibson  counties, 
Tennessee,  show  very  definite  diminution  in  morbidity  and  mortality 
rates  for  intestinal  diseases,  foUowing  rural  sanitary  campaigns 
inaugurated  in  those  areas  in  May,  191 9.  Smith  county  reports  a 
reduction  of  50  per  cent  in  the  number  of  typhoid  fever  deaths. 
In  deaths  from  typhoid  fever  and  all  other  intestinal  diseases  com- 
bined, there  was  a  reduction  of  55  per  cent.  Gibson  county  shows  a 
reduction  of  20  per  cent  in  the  incidence  of  typhoid  fever,  and  of  a 
fraction  more  than  50  per  cent  in  that  of  intestinal  diseases  inclusive 
of  typhoid. 

In  Stone  county,  Mississippi,  an  intensive  campaign  against  soil 
pollution  was  begun  in  May,  191 8.  At  this  time  there  were  less  than 
a  dozen  sanitary  latrines  throughout  the  entire  area.  By  June  i, 
191 9,  when  intensive  operations  were  completed,  every  home  in  the 
county  had  been  provided  with  an  improved  latrine.  During  the 
first  six  months  of  1919,  for  the  first  time  in  the  history  of  the  county, 
not  a  single  case  of  typhoid  fever  was  reported.  In  the  same  state, 
in  Marion  county,  an  intensive  sanitary  campaign  was  waged  from 
February  i  to  December  31,  1919.  At  the  beginning  of  the  work 
less  than  l  per  cent  of  the  homes  met  the  sanitary  requirements  of 
the  state  board  of  health.  By  December,  as  many  as  1,192  homes 
had  sanitary  latrines.  County  statistics  for  the  year  show  a  decrease 
of  25  per  cent  in  typhoid  fever  cases  and  of  68.9  per  cent  in  cases  of 
amebic  dysentery. 

In  Fairfax  county,  Virginia,  where  a  crusade  against  soil  pollution 
was  begun  in  April,  191 7,  there  has  been  a  notable  decline  in  typhoid 
incidence  and  mortality.  In  191 7  the  morbidity  rate  for  this  disease 
was  2.0  per  thousand  and  the  mortality  rate  .13  per  thousand.  In 
1 91 8  the  morbidity  rate  fell  to  .5  per  thousand  and  no  deaths 
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occurred.    In  1919  the  morbidity  rate  was  .34  per  thousand  and  the 
mortality  rate  .04  per  thousand. 

In  the  town  of  Salisbury,  North  Carolina,  where  in  1918  a  sanitary 
latrine  was  built  at  every  home  not  connected  with  a  sewer,  there 
were  only  two  cases  of  typhoid  fever  during  19 19,  as  against  forty- 
three  cases  during  the  preceding  year.  In  the  entire  state  of  North 
Carolina  during  191 4,  the  first  year  in  which  deaths  from  all  causes 
were  recorded,  there  were  839  deaths  from  typhoid  fever.  Since  that 
year  there  has  been  steady  progress  in  rural  sanitary  work  throughout 
the  state,  and  a  correspondingly  steady  decrease  in  the  incidence  of 
typhoid  fever.  In  1919  there  were  only  427  deaths  from  this  disease, 
or  412  fewer  deaths  than  in  1914.  Each  death  from  typhoid  means 
at  least  ten  cases.  A  decrease  of  412  in  the  number  of  deaths  means, 
therefore,  the  prevention  of  4,120  cases  of  the  disease.  Rosenau 
places  the  average  cost  of  a  case  of  typhoid  fever  at  $400.  On  this 
basis  the  prevention  of  4,120  cases  of  typhoid  may  be  estimated 
as  having  saved  the  state  about  $1,648,000  a  year.  The  prevention 
of  typhoid  is  but  one  of  many  beneficial  results  of  soil  sanitation. 
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Measures  for  the  control  of  malaria  in  densely  populated 
munities,  by  means  of  the  prevention  of  mosquito  breeding, 
inaugurated  early  in  1919  in  four  Arkansas  towns :  Eudora,  McG 
Blissville,  and  Tillar.  In  addition,  supervision  was  given  throu^ 
the  year  to  the  maintenance  of  conditions  which  had  been  establi 
as  the  result  of  the  earlier  efforts  at  mosquito  control,  by  the  i 
means,  which  had  been  carried  out  in  six  other  Arkansas  to 
Crossett,  Hamburg,  Lake  Village,  Dermott,  Monticello,  and  Bau 
The  program  was  carried  out  in  conjunction  with  the  United  S( 
Public  Health  Service,  the  municipalities  concerned,  and  the  Ar 
sas  State  Department  of  Health. 

Malaria  Control  by  Anti-mosquito  Measures :  in  Towns. 

plan  of  operations  followed  in  the  original  work  at  Crossett  and  H 
burg,  with  improvements  suggested  by  experience  or  requirec 
adapt  the  work  to  local  conditions,  was  followed  in  the  four  to 
to  which  the  work  was  extended  during  19 19.  For  the  four  o 
munities  combined,  physicians'  calls  were  reduced  from  3, 
(the  average  for  the  two  previous  years)  to  1,120  in  1919 — ^a  red 
tion  of  67  per  cent.  The  per  capita  cost  of  the  entire  work,  y^ 
overhead  expense  omitted,  was  |o.6o.  The  results  and  costs 
communities  are  shown  graphically  in  Fig.  61,  page  149. 

The  maintenance  record  for  the  towns  of  Crossett,  Hamburg,  Li 
Village,  Dermott,  Monticello,  and  Bauxite,  in  which  control  measu 
had  been  inaugurated  in  earlier  years,  is  exhibited  graphically 
Fig.  8,  page  17.  Fig.  62,  page  150,  gives  the  percentage  of  reducti 
and  the  per  capita  cost  of  the  work  in  these  towns,  as  ascertair 
over  the  whole  period  of  operations.  The  statistics  demonstn 
the  practicability  of  anti-mosquito  measures  as  a  means  of  controlli 
malaria  in  communities  of  this  type,  from  the  standpoint  both 
expense  and  of  degree  of  control  attained. 

Extension  of  Anti-mosquito  Measures  to  Towns  in  0th 
States.  The  success  of  the  extra-cantonment  work  for  the  contr 
of  malaria,  as  conducted  by  the  United  States  Public  Health  Servii 
during  the  war,  and  of  the  demonstrations  in  malaria  control  whic 
have  been  conducted  in  Arkansas  over  the  four-year  period  extent 
ing  from  19 16  to  the  beginning  of  1920,  have  led  to  the  developmer 
of  a  program  for  continuing  the  work  in  Arkansas  and  for  extendin 
it  to  selected  towns  in  nine  other  southern  states.  The  plan  call 
for  joint  participation  by  the  United  States  Public  Health  Servia 
the  state  boards  of  health  of  the  respective  states,  selected  town 
in  each  state,  and  the  International  Health  Board.  Surveys  wer 
begun  during  the  latter  part  of  19 19. 
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Fig.  61. — Record  of  malaria  control  in  four  Arkansas  towns. 
Work  was  inaugurated  in  these  four  towns  in  19 19 
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Fig.  62. — Results  and  costs  of  anti-mosquito  measures  in  six 
Arkansas  towns,  1916-1919 

The  new  program  contemplates  that  operations  will  be  limited  in 
the  main  to  towns  of  from  500  to  6,000  inhabitants.  Co-operative 
work  is  proposed  for  forty  towns,  having  an  aggregate  population  of 
177,320,  located  in  seven  states:  Alabama,  Louisiana,  Mississippi, 
North  Carolina,  South  Carolina,  Texas,  and  Virginia.  Excessive 
rainfall  and  a  shortage  of  sanitary  engineers  caused  a  temporary  delay 
in  completing  the  programs  for  Arkansas,  Georgia,  and  Tennessee. 
It  is  hoped  that  the  strategically  located  demonstrations  over  wide 
areas  in  the  South  will  eventually  lead  to  the  organization  of  state- 
wide crusades  for  reducing  the  prevalence  of  the  disease  in  the 
various  commonwealths  of  the  United  States  which  now  suffer  from 
malaria. 

Malaria  Control  by  Anti-mosquito  Measures:  At  Scattered 
Farm  Homes.  The  field  work  in  Arkansas  having  demonstrated 
the  feasibility  of  anti-mosquito  measures  as  a  means  of  controlling 
malaria  in  selected  urban  communities,  Dr.  H.  H.  Howard  began, 
in  June,  191 8,  a  series  of  investigations  to  test  the  practicability  of 
controlling  malaria  in  rural  regions.  For  these  studies  a  rural  district 
was  selected  in  the  northern  part  of  Hinds  county,  Mississippi. 
This  district  has  an  area  of  approximately  thirty-six  square  miles 
and  a  population  of  830.  During  the  year  1918  work  was  limited  to 
a  survey  of  the  district  and  to  a  study  of  mosquito  breeding  within 
the  area.  Early  in  19 19  plans  for  mosquito  control  were  put  into 
operation  in  a  selected  area  of  twenty-two  square  miles  within  the 
district  previously  surveyed.  It  was  decided  that  the  remaining 
fourteen  square  miles  of  the  area  surveyed  should  be  kept  under 
observation  but  should  not  be  included  in  the  actual  control  opera- 
tions. 

Results  of  1919  Control  Measures  in  Hinds  County.  During 
19 1 8  there  was  18.1  per  cent  of  clinical  malaria  among  the  595  inhabi- 
tants in  the  section  of  Hinds  county  above  referred  to;  under  control 
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f^'g-  ^3- — One  phase  of  mosquito  control  in  rural  re- 
gions. Mill  pKDnd  in  Hinds  county,  Mississippi.  Was 
breeding  anopheles  continuously  throughout  season 


Fig.  64. — Same  pond  as  in  Fig.  63,  after  being  drained, 
cleaned,  and  edged.  The  control  operations  put  a  stop 
to  breeding  in  this  pond 
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blood  of  the  human  carriers. 
A  two-year  field  experiment  in 
control  measures  by  this  plan 
was  carried  out  in  a  section  of 
Bolivar  county,  Mississippi, 
during  the  years  191 6  and  19 17. 
During  191 8  and  1919  the  con- 
trol measures  developed  in  the 
initial  experiment  were  given 
trial  in  two  limited  areas  of 
Sunflower  county  in  the  same 
state.  The  demonstrations  con- 
ducted in  the  latter  areas  during 
the  last  two  years  have  been 
suggestive,  but  far  from  com- 
plete. They  will  need  to  be  con- 
tinued over  a  period  of  years 
and  under  a  variety  of  condi- 
tions, in  this  and  in  other  areas, 
and  with  a  greater  measure  of 
success,  before  they  can  be  re- 
garded as  definite  and  final. 

Plan  of  Malaria  Control 
Work  Pursued  in  Sunflower 
Ck>unty.  The  first  den[K>nstra- 
tion  in  malaria  control  by  treat- 
ing the  carriers  was  undertaken 
in  Sunflower  county  in  191 8. 
It  was  conducted  in  an  area  of 
100  square  miles,  and  was  based 
upon  the  gratuitous  distribution 
of  quinine  to  the  people  as  a 
means  of  curbing  malaria  at- 
tacks and  driving  the  parasites 
from  the  blood.  When  the  191 9 
work  was  projected  it  was 
thought  that  operations  might 
be  extended  to  the  entire 
county  by  discontinuing  the  free  distribution  of  quinine  and 
substituting  mass  education  for  the  house-to-house  propaganda 
of  the  previous  year.  It  was  soon  learned,  however,  that  with  the 
personnel  available  the  contact  with  the  people  was  not  intimate 
enough  to  result  in  large  numbers  taking  quinine  regularly  for  a 
period  sufficiently  long  to  immunize  their  blood.  The  treatment 
campaign  was  accordingly  restricted  after  July  i  to  an  area  of  1 10 
square  miles,  with  a  population  of  approximately  5,500.  The  plan 
pursued  here  was  similar  in  all  respects  to  that  followed  in  the  19 18 


Fig.  66. — Map  of  Sunflower 
county,  Mississippi,  with  location 
of  191 8  and  .1919  demonstration 
areas  in  malaria  control  by  treat- 
ment of  carriers 
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work,  except  that  no  free  quinine  was  provided.  Throughout  the 
remainder  of  the  county,  publicity  work  and  the  sale  of  quinine  at 
cost  were  continued. 

Results  of  1918  Efforts  in  Sunflower  Ck>unty.  Re-surveys  were 
made  during  19 19  in  more  than  half  of  the  communities  of  Sunflower 
county  in  which  anti-malaria  operations  had  been  conducted  during 
191 8.  Each  community  was  re-visited  approximately  twelve  months 
from  the  date  of  the  first  survey.  Record  was  taken  of  the  number  of 
malaria  attacks  that  had  occurred  in  the  interval;  blood  examina- 
tions were  made;  and  for  the  first  time  during  the  demonstrations  of 
control  by  the  treatment  of  carriers,  figures  were  compiled  showing 
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Fig.  67. — Reduction  of  malaria  through  treatment  of  carriers. 
1918-1919  control  areas  in  Sunflower  county,  Mississippi 

the  number  of  physicians'  calls  for  malaria.  The  figures  for  physi- 
cians' calls  covered  the  record  for  the  county  as  a  whole.  Fig.  67 
shows  graphically  the  reduction  in  malaria  accomplished  by  the  con- 
trol operations,  as  indicated  by  each  of  the  three  separate  measures  of 
results:  history  index,  blood  index,  and  physicians' calls.  As  based  on 
history  index,  the  1919  incidence  was  90  per  cent  lower  than  that  of 
191 8;  as  based  on  blood  examination,  78  per  cent  lower.  The  record 
of  physicians'  calls  indicated,  furthermore,  that  within  the  restricted 
area  where  control  measures  were  applied,  the  19 19  incidence  of 
malaria  was  87  per  cent  lower  than  throughout  the  county  as  a 
whole. 
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Cost  of  1918  and  1919  Ck>ntrol  Demonstradoiu  in  Sunflower 
County.  During  191 8  the  per  capita  cost  of  the  intensive  control 
measures  conducted  in  Sunflower  county,  within  the  selected  area  of 
100  square  miles,  was  $1.08.  The  per  capita  cost  of  operations 
within  the  area  of  1 10  square  miles  chosen  for  the  control  demon- 
stration of  1919,  was  approximately  $1.09.  From  the  evidence  at 
hand  it  appears  that  within  this  area  the  disease  has  been  measure- 
ably  reduced  at  a  per  capita  cost  well  within  the  means  of  the  average 
rural  community,  and  that  in  addition  the  fundamental  facts  con- 
cerning malaria  and  its  treatment  have  been  brought  to  the  attention 
of  a  large  proportion  of  the  county's  entire  rural  population. 

STUDIES  IN  QUININE  ADMINISTRATION 

The  administration  of  quinine  by  mouth  quickly  destroys  the  adult 
germs,  but  the  spores  are  not  so  readily  reached  and  killed.  Within 
the  last  twenty  years  quinine  in  enormous  quantities  has  been  ad- 
ministered in  various  parts  of  the  world,  particularly  to  soldiers  or 
other  persons  who  visit  malarious  districts.  Many  investigations 
have  been  made  as  to  the  effect  on  the  human  system  of  different 
dosages  of  the  drug  under  varying  conditions  of  treatment,  and  as 
to  the  efficacy  of  the  drug  in  curbing  acute  attacks  and  driving  the 
parasites  from  the  blood.  This  was  one  of  the  points  that  was  given 
foremost  consideration  in  the  early  experimental  work  in  Bolivar  and 
Sunflower  counties.  More  than  25,000  cases  were  closely  observed 
over  a  period  of  three  years. 

Standardized  Quinine  Dosage  Used  in  Bolivar  and  Sunflower 
Ck>unties.  The  standardized  immunizing  dosage  adopted  as  a 
result  of  the  experiment  was  ten  grains  daily  for  eight  weeks  for 
adults,  with  graduated  doses  for  children.  For  curbing  acute  attacks 
in  adults,  a  dosage  of  ten  grains  three  times  a  day  was  adopted. 
The  proportionate  dose  required  to  produce  in  children  of  different 
ages  the  same  effect  as  the  full  dose  produces  in  adults  is  shown 
below: 


Dose  for  Children 

of  Different   Ages 

Proportion  of 

as  Based  on  AduU 

Age 

AduU  Dose 

Dose  of  10  grains 

Under  i 

0.05 

K  grain 

I  year 

0.1 

I  grain 

2  years 

0.2 

2  grains 

3-4  years 

0.3 

3  grains 

5-7  years 

0.4 

4  grains 

8-10  years 

0.6 

6  grains 

Ii-I4years 

0.8 

8  grains 

15  and  over 

I.O 

10  grains 
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Administration  by  mouth  was  the  only  method  used  except  in 
rare  instances.  The  administration  of  the  dosage  every  day  for 
eight  weeks  disinfected  90  per  cent  of  the  infected  persons  to  whom 
it  was  administered.  The  remaining  10  per  cent,  who  suffered  from 
acute  attacks,  had  to  be  given  ten  grains  three  times  a  day  for  three 
or  four  days,  and  then  ten  grains  daily  for  eight  weeks.  Daily  ad- 
ministration disinfected  a  considerably  larger  proportion  of  cases  in 
a  given  length  of  time  than  intermittent  treatment  on  one  or  two 
days  of  the  week.  The  entire  eight  weeks*  treatment  was  prescribed 
at  one  time,  and  the  patients  were  advised  and  urged  to  take  it 
without  missing  a  single  day.  Otherwise,  it  was  pointed  out  to  them, 
there  was  a  possibility  of  relapse. 

Adoption  of  Standardized  Immunizing  Dose  of  Quinine  by 
National  Malaria  Committee.  Other  investigators  in  different 
parts  of  the  world  have  suggested  the  same  immunizing  dose  of 
quinine  as  was  adopted  for  the  experimental  work  in  Bolivar  and 
Sunflower  counties.  The  National  Malaria  Committee  has  adopted 
the  dosage,  and  has  recommended  it  to  the  publishers  of  medical  text- 
books and  to  practicing  physicians.  The  method  offers  hope  of 
contributing  in  no  small  degree  to  the  control  of  the  infection. 
Already  there  are  indications  that  it  is  being  extensively  employed 
by  physicians,  plantation  owners,  and  the  public  in  general. 
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IX 
CONTROL  OF  YELLOW  FEVER 

The  operations  for  freeing  Guayaquil,  Ecuador,  from  yellow  fever, 
which  were  begun  on  November  25,  191 8,  were  continued  through- 
out 1919.  Preceding  the  inauguration  of  these  measures  a  Yellow 
Fever  Commission  visited  Guayaquil,  and  during  a  stay  of  two 
months  made  an  intensive  study  of  the  disease  and  of  the  sanitary 
conditions  under  which  it  had  persisted.  Dr.  Hideyo  Noguchi,  a 
member  of  the  commission,  conducted  a  series  of  laboratory  investi- 
gations in  the  course  of  which  he  succeeded  in  isolating  an  organism 
which  is  apparently  the  causative  agent  of  yellow  fever.  The  cura- 
tive serum  and  the  immunizing  vaccine  which  he  prepared  as  a 
result  of  his  Guayaquil  work  were  used  during  1919,  and  gave  indica- 
tions of  developing  into  important  agents  for  the  cure  as  well  as  the 
prevention  of  the  disease. 

Control  Measures  Pursued  in  Guayaquil.  Aside  from  the 
isolation,  behind  metallic  screening,  of  all  suspicious  cases  indicative 
of  yellow  fever,  the  chief  feature  of  the  control  program  put  into 
effect  in  191 8  and  1919  was  the  prevention  of  Stegomyia  propagation 
by  the  covering  of  tanks;  by  drainage,  ditching,  aiid  oiling;  and  by 
the  use  of  fish  to  devour  mosquito  larvae  in  water  barrels  and  miscel- 
laneous small  containers.  In  the  carrying  out  of  the  work  the  city 
was  divided  into  districts  of  such  size  as  to  permit  weekly  house-to- 
house  inspection  by  the  sanitary  squads.  Fig.  68  shows  the  division 
of  the  city  into  working  districts  at  the  period  of  greatest  expansion. 
Government  authorities  and  the  people  entered  heartily  into  the 
control  efforts,  and  gave  the  measures  their  warmest  support  through- 
out the  entire  course  of  operations. 

Success  of  Control  Work  in  Guayaquil.  The  average  number 
of  cases  of  yellow  fever  in  Guayaquil  annually  during  the  period 
from  1912  to  1918  was  259.  During  1918  there  were  460  cases. 
The  statistics  for  19 19  show  a  record  of  150  cases  for  the  period  from 
January  to  May,  and  an  entire  absence  of  cases  during  the  remainder 
of  the  year.  Fig.  9,  page  19,  gives  a  record  of  the  monthly  incidence 
of  the  infection  during  191 8  and  1919.  The  disease  appears  to  have 
been  brought  under  control,  but  it  is  proposed  to  continue  active 
operations,  with  a  reduced  personnel,  throughout  the  year  1920.  As 
a  final  safeguard  against  the  recrudescence  of  the  disease,  the  entire 
region  will  be  kept  under  observation  for  at  least  a  year  after  the 
disappearance  of  the  last  evidence  of  the  infection. 
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YELLOW  FEVER  IN  CENTRAL  AND  SOUTH  AMERICA 

Outbreaks  of  yellow  fever  were  reported  during  19 19  from  Peru 
and  Brazil  in  South  America,  from  Honduras,  Salvador,  and  Nica- 
ragua in  Central  America,  and  from  Mexico.  In  the  Canal  Zone 
one  case  of  the  disease  was  detected  upon  a  vessel  in  quarantine,  in 
a  person  who  had  recently  come  from  Nicaragua.  This  was  isolated 
and  no  further  cases  occurred.  In  the  opinion  of  competent  author- 
ity, ports  which  control  the  breeding  of  Stegomyia  mosquitoes  are  in 
no  danger  even  if  a  case  of  yellow  fever  is  introduced. 


Fig.  68. — Map  of  Guayaquil,  Ecuador,  showing  division  of  city 
into  working  districts,  at  period  of  greatest  expansion.  Each  spot 
indicates  a  case  of  yellow  fever.  Note  concentration  of  cases  near 
center  of  city  where  water  tanks  are  most  numerous 

The  1918  Outbreak  in  Guatemala.  The  report  for  191 8  told 
of  an  epidemic  of  yellow  fever  which  had  developed  in  Guatemala 
in  June  of  that  year,  and  had  involved  seventeen  small  communities, 
most  of  them  on  or  near  the  west  coast.  The  infection  had  been 
introduced  into  Guatemala  from  Tapachula,  Mexico.  Investigation 
indicated  that  the  disease  had  spread  from  its  endemic  focus  in 
Merida,  Yucatan,  and  had  reached  Tapachula  either  by  an  overland 
or  coastwise  route  by  way  of  Puerto  Mexico,  thence  proceeding  along 
the  route  of  the  railroad  (see  map.  Fig.  69).  The  total  incidence  of 
the  disease  in  the  seventeen  communities  was  over  550,  with  a  death 
rate  of  approximately  36  per  cent. 
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Brin^^  Under  Control  the  Guatemalan  Outbreak  of  1918. 

Operations  for  freeing  Guatemala  from  yellow  fever  were  inaugurated 
in  July,  1918,  under  the  immediate  direction  of  Dr.  Joseph  H. 
White.  Quarantine  was  established  and  maintained,  a  system  of 
daily  house-to-house  inspections  was  instituted  in  each  conununity, 
suspected  cases  were  isolated,  and  measures  were  carried  out  for 
the  destruction  or  control  of  the  breeding  places  of  the  Stegomyia 
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Fig.  69. — Epidemic  route  of  yellow  fever  in  Central  America, 
1918-1919.  Broken  lines  indicate  probable  route  of  infection  from 
Merida,  Yucatan,  into  Guatemala.  Solid  line  connects  points 
visited  by  yellow  fever  in  Central  America. 

mosquito.  The  last  case  occurred  in  December,  19 18.  Protective 
work  was  carried  on  by  Government  throughout  the  year  19 19  in 
Pacific  coast  towns  and  in  communities  on  or  near  the  Mexican  bor- 
der, and  there  was  no  recurrence  of  the  outbreak  during  the  year. 
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last  case  was  reported  from  Honduras  in  September,  from  Nicaragua 
in  November,  and  from  Salvador  in  December.  Permanent  local 
yellow  fever  boards  have  been  organized  in  all  these  countries,  as 
well  as  in  Guatemala,  and  protective  anti-mosquito  measures  are 
being  continued  under  the  supervision  of  commissions  on  which  the 
International  Health  Board  has  representatives. 

Recurrence  of  Yellow  Fever  in  Brazil.  During  the  first  quarter 
of  the  year,  yellow  fever  appeared  in  six  of  the  northern  states  of 
Brazil.  Reports  from  the  state  of  Bahia,  whose  principal  city  k 
believed  to  be  an  endemic  stronghold  of  the  disease,  indicated  that 
there  were  many  cases  in  that  city  during  the  year.  In  May  and 
June  two  cases  were  discovered  as  far  south  as  the  city  of  Rio  de 

Janeiro,  both  in  persons 
who  had  recently  arrived 
there  from  Bahia.  Five 
cases  were  reported  from 
Rio  Grande  do  Norte  dur- 
ing the  year,  two  from 
Sergipe,  five  from  Per- 
nambuoo,  and  an  indeter- 
minate number  from  Ceara 
(see  map.  Fig.  72). 

Results  of  Control 
Measures  Instituted  by 
Brazilian    Authoridee. 

Operations  against  yellow 
fever  were  centralized 
under  the  newly  reorgan- 
ized Brazilian  national 
public  health  service,  and 
vigorous  campaigns  were 
instituted  in  sJl  the  north- 
em  localities  in  which  the 
disease  was  suspected  of 
being  endemic.  At  the  close  of  the  year  the  infection  seemed  to  be 
confined,  in  endemic  form,  to  the  coastal  area  between  Bahia  and 
Pernambuco.  The  last  case  was  reported  from  Ceara  in  June,  from 
Sergipe  in  August,  from  Rio  Grande  do  Norte  in  September,  from 
Pernambuco  in  October,  and  from  Bahia  in  November.  The  work 
throughout  the  region  was  well  in  hand  at  the  close  of  the  year, 
and  prospects  appeared  bright  for  the  early,  complete,  and  final 
elimination  of  the  infection. 

Appearance  of  the  Disease  in  Peru.  The  frequent  intercourse 
between  Guayaquil  (in  Ecuador)  and  Piura,  a  city  of  30,000  inhabi- 
tants in  northern  Peru,  doubtless  occasioned  the  mild  epidemic  of 
yellow  fever  which  appeared  in  the  latter  region  during  the  first  half 


Fig.  72. — Map  of  Brazil  indicating, 
by  cross  hatching,  states  visited  by 
yellow  fever  during  19 19 
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of  19 19.  Up  to  the  middle  of  July  there  had  been  thirty  cases  with 
ten  deaths.  In  addition  to  Piura,  the  port  of  Payta  was  affected. 
The  newly  created  health  service  of  Peru  has  undertaken  control 
measures,  and  at  the  close  of  the  year  was  prosecuting  a  vigorous 
anti-Stegomyia  campaign.^ 

Recrudescence  of  Yellow  Fever  in  Mexico.  Yellow  fever  in 
epidenuc  form  had  not  been  reported  from  Mexico  for  some  years, 
in  1919,  it  was  reported  in  the  state  of  Yucatan,  where  in  November 
it  caus^  the  death  of  two  persons.  The  disease  assumed  epidemic 
tendencies  and  spread  to  the  states  of  Campeche  and  Chiapas. 
Later  a  number  of  cases  were  reported  from  Manzanillo  on  the  Pacific 
coast.  The  Mexican  authorities  notified  the  health  offidab  of  other 
countries  of  the  presence  of  the  disease,  so  that  the  latter  might 
establish  a  protective  quarantine. 


I  Later.  May.  1920:  Since  February.  1920.  yellow  fever  has  occurred  in  at  least 
ten  plaoes.  with  more  than  3$o  cases  reported.  Work  for  the  control  of  the  in- 
fectioa  cootinucs  in  progress  throughout  the  infected  region. 
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PREVENTION  OF  TUBERCULOSIS  IN  FRANCE 

The  work  of  the  Commission  for  the  Prevention  of  Tuberculosis  in 
France  is  carried  out  under  four  main  departments:  the  medical 
department,  which  operates  model  dispensaries  for  the  demonstration 
of  working  methods;  the  department  of  extension,  which  organizes 
and  equips  dispensaries  in  various  provinces  of  the  country;  the 
department  of  nursing,  which  maintains  training  schools  for  public 
health  visitors,  and  sends  out  these  visitors  to  meet  the  ever-increasing 
demands  of  public  health  work;  and  the  department  of  education, 
which  organizes  exhibitions,  holds  mass  meetings,  and  distributes 
public  health  literature  throughout  France.  The  main  activities  of 
each  of  these  departments  during  1919  are  summarized  below. 

WORK  OF  THE  MEDICAL  DIVISION 

Under  the  direction  of  the  medical  division,  the  demonstration 
units  in  the  19th  arrondissement  of  Paris  and  in  the  department  of 
Eure-et-Loir  were  continued  and  developed;  the  work  of  dispensary 
organization  was  begun  in  three  departments  of  the  war-devastated 
area — ^Aisne,  Marne,  and  Meurthe-et- Moselle;  surveys  were  con- 
ducted in  portions  of  five  other  departments;  laboratory  service  in 
Paris  and  in  Eure-et-Loir  was  centralized;  and  a  graduate  course 
in  the  theory  and  practice  of  treating  tuberculosis  was  organized  in 
co-operation  with  the  Paris  Faculty  of  Medicine  and  the  physicians 
of  the  Paris  hospitals. 

Progress  in  the  Department  of  Eure-et-Loir.  During  1919 
there  were  twenty-two  dispensaries  in  operation  in  the  department 
of  Eure-et-Loir,  eleven  of  which  were  opened  after  July  i.  By  the 
end  of  the  year,  two  pavilions  for  advanced  cases  of  tuberculosis 
were  operating  satisfactorily,  and  work  was  progressing  on  two 
additional  pavilions  and  on  a  building  which  was  being  remodeled 
to  serve  as  a  sanatorium.  With  the  opening  of  the  three  latter 
buildings,  and  of  the  two  new  dispensaries  which  are  to  be  completed 
in  January,  1920,  the  program  adopted  for  the  department  will  be 
practically  in  full  operation. 

Developments  in  the  19th  Arrondissement  of  Paris.    The 

important  developments  in  the  19th  arrondissement  of  Paris  were 
the  centralization  of  dispensary  work  at  two  dispensaries — the  large 
new  central  dispensary,  and  a  smaller  one  in  another  part  of  the 
arrondissement — and  the  appointment  of  a  French  physician  as 
chief  of  dispensaries.  The  French  physician  succeeds  an  American. 
This  change  is  in  keeping  with  the  established  policy  of  replacing, 
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LA  VISITEUSE  D'HYGIENE  VOUS  MONTRERA 
LE  CHEMIN  DE  LA  SANTE 

ELLE  M£NE  UNE  CROISADE  CONTRE  LA 
TUBERCULOSE  ET  LA  MORTALITY  INFANTILE. 
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Pig-  73- — One  of  the  posters  used  for  creating  interest 
in  public  health  work  in  France 
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as  soon  as  practicable,  the  American  with  French  personnel.  The 
staff  of  the  Commission's  medical  service  in  the  arrondisaement 
is  now  entirely  French. 

Graduate  Gourae  for  Physicians.  A  six  weeks*  training  course 
in  the  diagnosis  and  treatment  of  tuberculosis,  open  to  graduate 
physicians,  was  inaugurated  on  October  20  at  the  Faculty  of  Medi- 
cine in  Paris.  In  addition  to  theoretical  instruction,  the  course 
included  practical  work  under  specially  qualified  experts  in  hospitals 
and  dispensaries.  Twenty-eight  physicians  took  advantage  of  the 
course  during  1919.  The  Commission  provided  sixteen  of  these  with 
full,  and  six  with  partial,  scholarships.  A  similar  course  is  to  be  given 
in  April,  1930.  Registration  for  this  course  is  afa-eady  in  excess  of 
the  number  of  pupib  that  can  be  accommodated. 


DEPARTMENT  OF  NURSING 

During  1919,  seven  training  schoob  for  public  health  visitors  were 
in  active  operation.  All  of  these  were  under  French  direction,  and 
all  had  teaching  staffs  almost  wholly  French.  Altogether,  205 
scholarships  were  granted  in  these  schoob,  and  fifty-one  pupib  were 
graduated.  Through  thb  department  the  Commission  assigned 
seventy-six  visiting  nurses  to  various  departments  of  France.  The 
salaries  of  these  nurses,  at  first  paid  by  the  Commission,  are  gradually 
being  assumed  by  the  local  department  authorities.  At  present  these 
authorities  are  paying  the  full  salaries  of  eighteen  nurses,  and  por- 
tions of  the  salaries  of  nine  others. 


DEPARTMENT  OP  EDUCATION 

The  department  of  education  continued  its  traveling  exhibits,  its 
distribution  of  literature,  and  its  publicity  in  newspapers  and  maga- 
xincs.  By  the  end  of  the  year  the  exhibits  had  visited  twenty-eight 
departments  of  France.  In  each  department  large  meetings  were 
held  at  all  the  important  centers;  addresses  were  made  by  local 
authorities,  by  prominent  physicians,  and  by  the  Commission's 
lecturers;  films  giving  scientific  and  popular  instruction  in  tubercu- 
losis were  shown;  and  literature  was  distributed  to  each  member  of 
the  audience.  Simple  popular  talks  were  also  delivered  to  each  class 
in  all  the  schoob  in  the  cities  visited.  Punch  and  Judy  shows  with 
hygiene  as  their  subject  proved  a  popular  feature  of  the  propaganda 
work,  and  were  particularly  valuable  in  enlisting  the  interest  of  the 
children.  In  all,  more  than  three  million  people  were  reached  by 
the  educational  activities  and  more  than  three  million  pieces  of 
literature  were  dbtributed. 
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Fig.  75. — Organization  and  activities  of  Commission  fo 
Prevention  of  Tuberculosis  in  France.  A.  Work  of  medical  di 
and  department  of  nursing,  showing  dispensaries  maintain 
aided  and  location  of  nurses'  training  centers;  B.  Work  of  di 
of  departmental  organization,  showing  departments  in  which 
tuberculosis  organization  has  been  effected;  C.  and  D.  Wc 
educational  division,  C.  showing  departments  visited  by  tra^ 
exhibits  and  D.  the  number  of  pieces  of  literature  distribut 
each  department 
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DEPARTMENT  OF  EXTENSION 

The  efforts  of  the  Department  of  Extension  resulted  in  the  organi- 
zation, in  fourteen  departments  of  the  country,  of  departmental  com- 
mittees for  the  control  of  tuberculosis.  Preliminary  work  toward  this 
end  has  been  pushed  forward  in  twelve  additional  departments.  As 
one  result  of  the  work  of  the  Department  of  Extension,  forty-two 
new  dispensaries  were  opened  during  1919,  thirty-six  others  were  in 
process  of  construction  at  the  close  of  the  year,  and  plans  were  being 
perfected  for  fifty-two  more. 


SUMMARY  OF  WORK  ACCOMPLISHED  IN  1919 

33  departments  surveyed  and  organized. 

14  departments  organized  during  the  year. 

21  departmental  tuberculosis  associations  formed. 

75  new  local  tuberculosis  committees  formed. 

48  local  tuberculosis  committees  being  formed. 

56  new  dispensaries  opened  in  1919,  outside  of  Eure-et-Loir. 

58  new  dispensaries  are  in  process  of  installation. 

50  new  dbpensaries  are  immediately  planned  for. 

60  new  health  visitors    in    the  field,  of  which  35  are  for 
dispensaries  co-operating  with  the  Commission. 

1,866,200  Francs  donated  by  the  American  Red  Cross  and  the 
Rockefeller  Commission  for  certain  departments. 

4,162,000  Francs  raised  and  voted  by  the  French  in  these  same 
departments. 
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TABLE  6:  Expenditures   of   the    InUrnational    Health 
Board  During  the  Year  igig 


Fields  of  Activity 

Amount 
Expended 

Grand  Total 

$1,436«355.M 

Relief  and  Control  of  HboKwoRM  Disease 
Malaria  Control 

511,011.10 
34.965.08 
94.52642 

602,775.78 

38.367.7" 
6,500.00 

778.60 

21.524.93 
47.598.7" 
78,306.67 

Yellow  Fever  Control 

Tuberculosis  in  France 

Public  Health  Education 

Philippine  Hospital  Ship 

Investigation  of  Sewage  Disposal  at  Rural 
Homes 

Field  Staff  Saivvries,   Expenses,   Automo- 
biles,  etc.,    not    Prorated    to    Speofic 
Budgets 

Miscellaneous 

Administration 

Itemization  by  States  and  Countries 
Relief  and  Control  of  Hookworm  Disease  . 
Southern  States 

511,011.10 

113,299.42 

48,557.24 

111,684.19 

157.555.86 

80,014.39 

West  Indies 

Central  America 

South  America      

The  East 

Southern  States $113,299.42 

Administration                                 10,577.32 

Alabama 5.283.74 

Georgia 4,604.21 

Kentucky 1.978.40 

Louisiana 1,370.18 

Maryland 2,264.25 

Mississippi 15.77321 

North  Carolina      13,924.04 

South  Carolina 14,754.86 

Tennessee 10,201.59 

Texas 22,380.20 

Virginia 10,012.42 

West  Virginia 175.00 

West  Indies 48,457.24 

Administration 4,624.50 

British  Guiana* 9,984.28 

Dutch  Guiana* 613.23 

Tamaica o.8A2.d8 

St.  Lucia 8,109.32 

Trinidad 15.293.43 

*For  adminUtration  reaaotu.  British  and  Dutch  Gulaiia.  although  00  the  main- 
land  of  South  America,  are  considered  West  Indian  Colonies. 
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TABLE  6:  Expenditures    of   the    International    Health 
Board  During  the  Year  igig — Continued 


Fields  of  Activity 

Amount 
Expended 

Relief  and  Control  of  Hookworm  Disease — 
Omlinued 
Central  America $111,684.19 

Administration 9,785.86 

Costa  Rica 20,492.01 

Guatemala I9.5I4-73 

Nicaragua 26,164.44 

Panama 18,565.05 

Salvador 17,162.10 

South  America 157.555-86 

BrazU 155,430.38 

Colombia 2,125.48 

The  East 80,014.39 

Administration 3,619.43 

Australia 15,902.95 

Cevlon 'I2.d07.87 

China 12,187.58 

Seychelles  Islands     ....              8,291.90 
Siam 7,514.66 

Malaria  Control 

<34.965.08 

Arkansas    

13.505.66 

21,167.37 
292.05 

Mississippi 

Brazil      

Yellow  Fever  Control 

94.526.d2 

Ecuador     

48,396.77 
967.82 

890.71 
44.271.12 

Guatemala     ....... 

Salvador 

Salaries,  Expenses,!Equipment,  etc.  of  Director 
and  Associates 

Tuberculosis  in  France 

Central  Administration 

Medical  Division 

6o2,77'!.7« 

72,394.12 
389.328.32 
141,053.34 

Educational  Division 

Public  Health  Education 

38.^67.71 

Department  of  Hygiene— Faculdade  de  Medi- 
dna  e  Cirurgia  de  SSo  Paulo: 

Equipment $  1.73495 

Operating  Expenses  ....            21.847.62 

23,582.57 
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TABLE  6:  Expenditures    of   the  International  Hi 
Board  During  the  Year  iqiq — Continued 


Fields  of  Activity 

Amoun- 
Expend] 

Public  Health  Education — Continued 
FellowBhips: 
Belle     Horizontc     Medical 

School $2461.65 

Czecho-Slovaldan      ....            2,858.66 

Public  Health 2420.69 

Sao  Piiulo— Department  of 

Hygiene 3,020.89 

Miscellaneous 2.356.58 

University  of  Pennsylvania     . 

i,66< 

Miscellaneous 

Analysis  of  Records  of  the  United  States  Army 

in  respect  to  Hookworm  disease 

Dru^  for  conserving  Health  of  Field  Staff    . 
Medical  Examination  of  Applicants  of  Field 

Staff 

47.59^ 

4, 

I0( 

Field  Equipment  and  Supplies 

Survevs  and  Exhibits 

23.43^ 
i6,87< 

Survey-Public  Health  Administration  in  Mass. 
Pamphlets  and  Charts  * 

2( 

5i49< 

Portable  House  for  Salvador 

Express,  Freight  and  Exchange 

47< 
i.07< 
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AisNE,  France 

Alabama: 

Relief  and  control  of  hookworm  disease 

Anti-mosquito  measures  for  malaria  control 

Also 

Alabama  State  Board  of  Health 

Alajuela  County,  Costa  Rica 

Altitude: 
Effect  on  hookworm  infection 

Alves,  Dr.  J.  T.: 

Experiments  with  beta-naphthol  in  treatment  of  hookworm 

disease loi 

Amapala,  Honduras 

Amebic  Dysentery,  see  Dysentery. 

American  Red  Cross: 

Nursing  survey 

Appropriations  for  tuberculosis  work  in  France 

American  Society  of  Social  Hygiene 

Ancylostoma,  Viability,  see  Hookworm  Larvae,  Viability 

Ancyloslonte  duodenaU 

Ancylostomes 8 

Anemia 6 

Ankylostomiasis,   see   Hookworm    Disease;   Uncinariasis 

Commission  to  the  Orient. 
Anti-Mosquito  Measures,  see  Malaria  Control. 

Apopa,  Salvador  

Aquiares  Estate,  Costa  Rica 

Arizona 

Arkansas: 

Anti-mosquito  measures  for  malaria  control 2 

Relief  and  control  of  hookworm  disease 28 

See  also  Names  of  towns. 

Arkansas  State  Department  of  Health T. 

Ascaris  (Intestinal  Parasite) 118 

Ashford,  Dr.  B.  K 

Assam: 

Hookworm  infection  in  tea  gardens 
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Ahbaia,  Brazil 94 

Australia: 

Plans  for  enlarged  program  for  hookworm  control 36-37 

Hookworm  infection  among  aborigines 58-59 

Also 3,  10 

See  also  Queensland. 


Bagaces,  Costa  Rica 1 13 

Bahu  (State)  Brazil: 

Hookworm  infection  survey 29,  106 

Progress  of  soil  sanitation 144 

Recurrence  of  yellow  fever 164 

Bailey,  Dr.  C.  A 163 

Barber,  Dr.  M.  A.: 

Devek>pment  of  glycerine-salt  method  of  hookworm  diagnosis  82 
Development  of  brine  flotation-loop  method  of  hookworm 

diagnosb 84 

On  treatment  of  hookworm  disease  with  oil  of  chenopodium.92,  97 
Experiments  with  beta-naphthol  in  treatment  of  hookworm 

disease loi 

Bass,  Dr.  C.  C 91 

Batavia: 

Hemoglobin  index  among  prisoners 67 

Bauxite,  Arkansas: 

Malaria  control  measures 148 

Bayma,  Dr.  Theodoro: 

Experiments  with  beta-naphthol  in  treatment  of  hookworm 

disease 101-103 

Belgium: 

Reduction  of  hookworm  disease  in  mines 112 

Belle  Vue  District,  British  Guiana 74 

Bengal: 

Hookworm  infection  in  jails 56 

Beta-Naphthol: 

In  treatment  of  hookworm  disease 89,  101-102 

BiNBT-SiMON  Test: 

On  school  children  in  Queensland 77 

Birth  Rate: 

Affected  by  hookworm  disease 75 

5ee  also  Pregnancy. 
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Bismarck  Archipelago 

Blissville,  Arkansas: 
Malaria  control  measures 

BOGAWANTALAWA  ArEA,  CeYLON 1 15 

Bogota,  Columbia 

Bolivar  County,  Mississippi: 

Malaria  control  measures  by  treatment  of  carriers 153 

Quinine  in  malaria  control 156 

Borneo: 
Hookworm  infection  survey  authorized « 

Boys,  see  Children. 

Brazil: 

Organization  of  rural  sanitary  service k 

Recurrence  of  yellow  fever  and  operations  for 

control 20,  23,  159, 

Government  appropriations  for  public  health 3 

Public  health  training $i 

Hookworm  infection 57,  6* 

Comparative  hookworm  infection  among  agriculturists  and 

townspeople 

Comparative  results  in  methods  of  diagnosis  of  hookworm 

infection 

Establishment  of  average  efficiency  of  dosage  of  oil  of  chen- 

opodium 9; 

Experiments  with  purges  in  treatment  of  hookworm  disease. 9; 

Modified  intensive  plan  for  hookworm  control 

Government  regulations  regarding  latrines 

See  also  Names  of  cities  and  states. 

Brine  Flotation-Loop  Method,  see  Hookworm  Disease, 
Diagnosis. 

British  Guiana: 

Campaign  for  control  of  hookworm  disease i^ 

Organization  of  sanitary  department  and  plans  for  work i^ 

Hookworm  re-infection  surveys 31 

Effect  of  sanitary  reform  on  hospital  in  Georgetown 

Investigations  on  viability  of  hookworm  larvae. 

Co-operation   of   Planter's   Association   toward    hookworm 

control 

Also 

Calcutta: 
Hookworm  infection  in  jails 
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Caldwell,  Dr.  F.  C: 
Modification  of  brine  flotation-loop  method  of  hookworm 
diagnosis 85-86 

Cauforkia: 
Investigations  on  viability  of  hookworm  larvae 1 17 

Camp  Bowie,  Texas: 
Hookworm  infection  among  soldiers 73 

Camp  Jackson,  South  Carolina: 

Hookworm  infection  among  soldiers 66-67 

Camp  Travis,  Texas: 

Lowered  mentality  in  soldiers  caused  by  hookworm  disease.  76 
Campeche,  Mexico 165 

Canal  Zone: 

Outbreak  of  yellow  fever 159 

CARONf  Area,  Trinidad 129 

Carriers  op  Disease,  see  Malaria  Control. 

Castor  Oil loi 

Cbara,  Brazil 164 

Central  America: 

Rates  of  hookworm  infection 58 

Pre-campaign  sanitatkm 139 

Yellow  fever  reported 20 

Central  Mahe  Area,  Seychelles  Islands 125 

CEHTMxrvcB  Method,  see  Hookworm  Disease,  Diagnosis. 

Cetlon: 

Relief  and  control  of  hookworm  disease 28 

Necessity  of  sanitation 30 

Hookworm  re-infection  surveys 31-32 

Compliance  with  sanitary  regulations 33-34 

Rate  of  hookworm  infection 55 

Effect  of  altitude  on  hookworm  infection 60 

Effect  of  hookworm  disease  on  influenza 71 

Fewer  sickness  calls  and  hospital  admissions  as  result  of 

treatment  of  hookworm  disease 74 

Dosage  of  oil  of  chenopodium  for  children  and  adults  in 

treatment  of  hookworm  disease 93 

Diet  and  treatment  with  oil  of  chenopodium 96-97 

Chenopodium-Croton  oil  in  treatment  of  hookworm  disease  99-100 
Ezperbnents  on  undivided  doses  of  oil  of  chenopodium  in 

treatment  of  hookworm  disease 100 

Rates  of  re-infection 1 14-1 16 
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Modified  intensive  plan  for  hookworm  control 120, 

Post-campaign  measures 

Government  regulations  regarding  latrines 

Estate  and  village  sanitation 140, 

Interest  of  the  Singhalese  in  latrines 143- 

Also 79,  80,  86, 

Chartres  Towers,  Australia 

Chemical  Latrine,  see  Latrines. 
Chenopodium,  see  Oil  op  Chenopodium. 
Chenopodium-Croton  Oil: 

In  treatment  of  hookworm  disease 99, 

Chiapas,  Mexico 

Chicago,  U.S.A. 

Chiengmai,  Siam: 

Rate  of  hookworm  infection 

Average  hemoglobin  index 

Children: 

Hookworm  infection  on  coffee  plantations 

Hookworm  infection  among  vagabond  boys  in  Brazil 66, 

Hemoglobin  rates  among  hookworm  infected  boys  at  Sao 
Paulo • 

Effects  of  sanitary  reform  on  orphanage  and  boys'  reforma- 
tory, Trinidad 

Effect  of  hookworm  disease  on  mental  development 75- 

Dosage  of  oil  of  chenopodium  and  standard  method  of  ad- 
ministering  90,  92- 

Routine  dosage  of  thymol 91- 

Re-infection  at  San  Salvador  and  Costa  Rica 1 

Infection  among  boys  at  Ondemeeming  Industrial  School, 
British  Guiana 1 

Dosage  of  quinine  in  malaria  control ] 

Chile 

China: 

Experiments  on  undivided  doses  of  oil  of  chenopodium  in 
treatment  of  hookworm  disease 100,  i 

Investigations  on  viability  of  hookworm  larvae 11 7-1 

Government  regulations  regarding  latrines i 

Also 

See  also  Pinghsiang  Colliery,  China. 
Chloroform: 

In  treatment  of  hookworm  disease 

Choluteca,  Honduras i 
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Clqiatb: 
Effect  on  hookworm  infection 60 

Cqftbb  Plantations: 

Hookwonn  infection  among  laborers 66 

Treatment  of  laborers  for  hookworm  disease 95 

Colombia: 

Hookworm  survey  begun 29, 106 

Rate  of  hookworm  infection 58 

Effect  of  altitude  on  hookworm  infection 60 

Occupations  and  hookworm  infection 63 

Also 3,63 

CoioTft  National 27 

Commission  for  Prbvbntion  of  Tuberculosis  in  France: 

Aims 23-24 

Devek^Mnent  of  work 24,  25,  27 

Government  aid  in  construction  of  sanatoria 27-28 

Work  of  the  medical  divbion i66»  169 

Departments  of  Education  and  Extension 169-171 

Department  of  nursing 169 

Amount  expended 180,  182 

Summary  of  work  accomplished.  1 171 

Also 3,  42 

Concrete  Vault  Latrine,  see  Latrines. 

ConirU  of  Hookworm  Disease  by  the  Intensive  Method,  by  Dr.  H. 
H.  Howard 47 

Costa  Rica: 

Relief  and  control  of  hookworm  disease 28 

Re-infection  surveys 31-32 

Government  appropriation  for  hookworm  control 35 

Effect  of  treatment  on  hemoglobin  index 70 

Rate  of  re-infection 1 13-1 14 

Government  regulations  regarding  latrines 136 

Government  enforcement  of  sanitary  regulations 139 

County  Health  Departments: 

Range  of  activities 5,  8-9 

Comparative  state  appropriations 10 

Su  also  North  Carolina. 

County  Health  Officer 4 

See  also  Public  Health. 

County  Health  Survey 6 

Crossbtt,  Arkansas: 
Malaria  control  measures 148 
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] 
Darjeeling  District,  India 

Darung,  Dr.  S.  T.: 
Standard  method  of  administering  oil  of  chenopodium.  .92-9; 
Experiments  with  beta-naphthol  in  treatment  of  hookworm 

disease 

Abo 

Darlington  County,  South  Carolina 

Dembrara  Bauxite  Company,  British  Guiana 

Dermott,  Arkansas  : 
Malaria  control  measures 

Dbrshimbr,  Dr.  F.  W.: 
Investigations  on  viability  of  hookworm  larvae 

DiCKOYA  Area,  Ceylon 

Dispensaries: 

For  tuberculosis  work  in  France 166,  169, 

Summary  of  work  accomplished 

Division  of  Medical  Education,  see  Rockefeller  Founda- 
tion— Division  of  Medical  Education. 

Dock,  Dr.  George 

Dust,  see  Hookworm  Larvae,  Viability. 

Dutch  Guiana: 
Average  hemoglobin  index 

Dysentery: 
Treatment  with  oil  of  chenopodium 

Earth  Pit  Latrine,  see  Latrines. 

Elhtiya  Area,  Ceylon 

EspiRiTo  Santo  (State),  Brazil: 

Hookworm  infection  survey 

Eucalyptus: 

In  treatment  of  hookworm  disease 

Eudora,  Arkansas: 

Malaria  control  measures 

Eure-et-Loir,  France 27, 

Faculty  of  Medicine  and  Surgery,  see  University  of  Sao 
Paulo,  Brazil — Laboratory  of  Hygiene. 

Fairfax  County,  Virginia 

Feces,  see  Hookworm  Larvae,  Viability. 

Feces,  Examination  of,  see  Hookworm  Disease,  Diagnosis. 
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Fbi»ral  District,  Brazil: 

Rate  of  hookworm  infection 57 

Ako ^ 28,  38 

Fbdbratbd  Malay  States: 
Results  of  investigations  on  comparative  methods  of  exam- 
ination for  hookworm  disease 81-82 

Fellowships,  in  Public  Health  Work 4.  41-42 

Fiji  Islands: 

Heroogk)bin  index  among  East  Indians 67-68 

Results  of  examinations  on  comparative  methods  of  exam- 
ination for  hookworm  disease 81-82 

Also 126 

FuES,  see  Hookworm  Larvae,  Viability. 

Florida 67 

Formosa: 

Rates  of  hookworm  infection  at  Taikoku  jail 58 

Hookworm  infection  index 65 

Fort  Oglethorpe,  Georgia 102 

Gambusia  affinis 153 

General  (State),  Costa  Rica 58 

Georgetown,  British  Guiana I4i  74 

Georgia: 

Relief  and  control  of  hookworm  disease 28 

Lack  of  latrines  in  Hart  county 129 

Anti-mosquito  measures  for  malaria  control 150 

Germany: 
Reduction  of  hookworm  disease  in  mines 112 

Gibson  County,  Tennessee 146 

Glycerine-Salt  Method,  see  Hookworm  Disease,  Diagnosis. 

Goddard's  Revision,  see  Binet-Simon  Test. 

G<»(ZAGA,  Dr.  Octavio: 
Experiments  with  beta-naphthol  in  treatment  of  hookworm 
disease 102 

GoRGAS,  Sur.-Gen.  William  C: 
Yellow  fever  commission  to  Africa 23 

Governor's  Island,  Brazil 144 

Guarulhos,  Brazil: 
Pttcentage  of  cures  among  high  rates  of  hookworm  infection .     64 
Hookworm  infection  among  farm  workers 66 

Guatemala: 
Relief  and  control  of  hookworm  disease 28 
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Government  appropriations  for  hookworm  control 3 

Rate  of  hookworm  infection 

Outbreak  and  control  of  yellow  fever  in  19 18,  incidence  and 

death  rate 159 

Government  efforts  toward  control  of  yellow  fever 163 

Also 

GuAYABAL,  Salvador 

Guayaquil,  Ecuador: 
Work  of  yellow  fever  control 3,  18-20, 

GUINDA,  MiNAS  GbRAES 

GuiTERAs,  Dr.  Juan 

Hacker,  Dr.  H.  P.: 
Experiments  with  beta-naphthol  in  treatment  of  hookworm 

disease 

Standard  method  of  administering  chenopodium 92-9; 

Hackbtt,  Dr.  L.  W.: 
Experiments  with  beta-naphthol  in  treatment  of  hookworm 
disease 

Halifax,  Nova  Scotia: 
Survey  of  health  conditions 

Hall.  Dr.  M.  C: 
Tests  of  distillation  products  of  oil  of  chenopodium 

Hamburg,  Arkansas: 
Malaria  control  measures 

Hamilton,  H.  C: 

Tests  of  distillation  products  of  oil  of  chenopodium 

Harrison  County,  Mississippi 

Hart  County,  see  Georgia. 

Heiser,  Dr.  V.  G.: 
Survey  of  health  conditions  at  Halifax,  Nova  Scotia 

Hemoglobin: 

Rates  among  boys,  soldiers,  and  prisoners 6; 

Attempts  to  determine  relative  rates  associated  with  hook- 
worm infection 69 

Results  of  treatment  of  hookworm  disease 

Average  in  cases  of  hookworm  infection  in  Paran4 

Average  in  Minas  Geraes 

Average  in  Porto  Rico 

Also 
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HiKDs  County,  Mississippi: 
Anti-mosquito  measures  for  malaria  control  and  per  capita 

cost 2.  150,  V53 

Use  of  top-feeding  minnow 153 

Hluang  Boriracksha: 
Treatment  of  Siamese  soldiers  for  hookworm  disease. 73 

Honduras: 

Outbreak  of  3^ow  fever 3,  20,  159 

Government  efforts  toward  control  of  yellow  fever 163-164 

HooGHLT,  India: 
Hookworm  infection  in  jail 56 

Hookworm  Disease: 
Preparation  of  bibliography  and  production  of  film 51^52 

Hookworm  Disease,  Diagnosis: 

Methods 78 

Use  of  vermifuge  and  microscope 78,  79 

Manner  of  submitting  fecal  specimens 78-79 

Plain  smear  method 79 

Centrifuge  method  and  preparation  of  slides 79 

Method  of  preparing  stools  for  centrif ugation 80 

Leviation  method  of  preparing  slides 80-81 

Comparative  results  and  accuracy  df  methods 81-82,  83-84 

Test  cases  in  Brazil 82 

Glyoerine-salt  method 82-83 

Brine  flotation-loop  method  and  Caldwell  modification ....  84-86 

Winsor  variation  of  brine  flotation-loop  method 86-87 

Difficulty  of  exact  diagnosis 87 

Vermiddal  treatment 87-88 

Method  of  washing  stools 88 

Hookworm  Disease,  Infection: 

Rates  in  various  countries 55-59 

Effect  of  rainfall  and  of  salt 59-6o 

Relation  to  altitude  and  climate 60 

Effect  of  rural  conditions 60,  63 

Rates  affected  by  occupation 63 

Lessened  by  wearing  shoes 63 

Method  and  value  of  worm  counts 65 

Among  troops  in  United  States  army 66-67 

Cumulative  effects 69 

Increase  in  body  weight  after  treatment 73 

Effect  on  birth  rate 75 

Effect  on  mental  devetopment 75-77 
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Fly  transmission 1 18- 

Rate  of  reduction  following  control  measures 

Hookworm  Disease,  Infection  Surveys: 

Conducted  or  authorized 3-4,  28-29, 

Based  on  worm  counts 109, 

See  also  Names  of  places. 

Hookworm  Disease,  Re-infection: 

Rates  in  Salvador,  Costa  Rica,  Trinidad,  Nicaragua,  Sey- 
chelles, and  Ceylon 1 13- 

Contributing  factors 1 16- 

Effect  of  dry  season 

Hookworm  Disease,  Relief  and  Control: 

Campaigns  organized 

Campaign  in  British  Guiana 13 

Fields  of  operation 

Infection  surveys 2^ 

Surveys  in  Santo  Domingo,  Porto  Rico,  and  Brazil 29- 

Outstanding  features 

Failure  of  measures  in  Ceylon  and  Porto  Rico yy 

Re-infection  surveys 31- 

Govemment  grants 34- 

Increased  financial  support  in  Brazil 37- 

Work  among  southern  troops  of  United  States  army 66- 

Campaigns  followed  by  lower  general  morbidity  rates 73- 

Nearest  approaches  to  complete  eradication 1 

Means  and  method  of  extending  treatment 1 19-j 

Important  factors i 

Modified  intensive  plan 120,  1 

Relative  efficiency  of  various  methods 1 

Post-campaign  measures  in  Ceylon i 

Re-campaign  measures  in  Seychelles  Islands 1 

Student  and  army  forces  as  propagandists 125-1 

Co-operation  of  business  organizations i 

Tabular  summary 173-1 

Amount  expended 180-1 

Hookworm  Disease,  Treatment: 

Principal  remedies 

Routine  dosage  of  thymol 91- 

Standard  method  of  administering  oil  of  chenopodium  and 

dosage 92-^ 

Diet 96-^ 

Importance  of  purgatives 97H 
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Administfation  of  chenopodium-croton  oil 99-100 

Experiments  with  beta-naphthol 101-102 

Intra-intestinal  tube  method 102-104 

Hookworm  Larvae,  Viability: 

In  soil  and  feces 117 

Investigations  in  California  and  China 117 

In  water,  without  oxygen 118 

Investigations  in  storage  pits,  sand,  flies,  and  dust 1 18-1 19 

Howard,  Dr.  H.  H.: 

The  Control  of  Hookworm  Disease  by  the  Intensive  Method 47 

Routine  dosage  of  thymol 91 

Investigations  on  malaria  control  in  rural  regions 150 

Incineration  Plants,  see  Sewage  Disposal. 

India: 
Source  of  hookworm  infection 55 

Indian  Mbdical  Service: 
Investigations  on  hookworm  infection  at  Negapatam 55 

Influenza: 
Death  rate  in  Ceylon  a£Fected  by  hookworm  disease 73 

Iktbrnational  Health  Board: 

Activities 1-4 

Fteld  studies  in  malaria  control 16-18 

Measures  against  yellow  fever 18-23 

Commission  for  Prevention  of  Tuberculosis  in  France 23-28 

Work  in  control  of  hookworm  disease 28-31 

Appropriation  for  hookworm  control  in  Siam 36 

Fellowships  for  public  health  work 41-42 

Study  leave  for  staff  members 43-~43 

Organization  of  division  of  laboratory  service 43*44 

Studies  on  public  health  administration 45-46 

Reports  and  publications  issued 46-51 

Bibliography  of  hookworm  disease 51 

Film  on  hookworm  disease  and  malaria 51-52 

Survey  of  health  conditions  at  Halifax,  Nova  Scotia 52 

Railway  sanitary  code >. 53 

Survey  of  health  conditions  at  Olean,  New  York 53 

Social  hygiene  survey 53 

Nursing  survey 53 

Financial  statement,  with  tables  showing  expenditures. . .  180-182 
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International  Health  Board— Department  of  Surveys 

AND  Exhibits: 

Public  health  work 46 

Intra-Intestinal  Tube  Method,  see  Hookworm  Disease, 
Treatment. 

Jacarepagua,  Federal  District,  Brazil: 

Rate  of  hookworm  infection 57 

Jackson  County,  Mississippi 145 

Jails,  Hookworm  Disease  in 56,  58,  67 

Jamaica: 

Campaign  for  relief  and  control  of  hookworm  disease 3.  ^ 

Rate  of  hookworm  infection 58 

Effect  of  salt  in  hookworm  infection 59,  60 

Pre-campaign  sanitation 139 

Also 92 

Java: 

Comparative  hookworm  infection  among  agriculturists  and 

townspeople 66 

Also 65 

Johns    Hopkins    University — School    of    Hygiene    and 
Public  Health 43 

Kantor,  Dr.  J.  L. : 
Intra-intestinal  tube  method  of  treating  hookworm  disease. .   103 
Also note,  103 

Kentucky: 

State  aid  for  county  health  work 10 

Relief  and  control  of  hookworm  disease   38 

Field  investigations  on  latrines 130,  133 

King,  Dr.  W.  W 108 

Kligler,  Dr.  I.  J.: 
Studies  on  types  of  latrines 130,  133 

Knowlton,  Dr.  R.: 
Treatment  of  United  States  troops  for  hookworm  infection. 66-67 

Method  of  computing  efficiency  of  vermicides 104-105 

KoFOiD,  Dr.  C.  a.: 

Report  on  effect  of  hookworm  infection  at  Camp  Bowie 73 

Results  of  investigations  on  hookworm  disease  and  kmered 

mentality 76 

Development  of  brine  flotation-loop  method  of  hookworm 
diagnosis 84 
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Investigations  on  viability  of  hookworm  larvae 117 

K06LANDA-HAPUTALB  Area,  Ceylon 1x6 

Laboratory  of  Hygiene,  see  University  of  SJlo  Paulo, 
Brazil — Laboratory  of  Hygiene. 

La  Digue,  Seychelles  Islands 144 

La  Uni6n,  San  Salvador 163 

Lake  Village,  Arkansas: 

Malaria  control  measures 148 

Lampong  District,  Sumatra 58 

Lane,  Lieut.-Col.  Clayton: 

Investigations  in   hookworm   disease   in   tea  gardens  and 

ia«l« 56,  75 

Leviation  method  of  preparing  slides  for  diagnosis  of  hook- 
worm disease 80-81 

Latrines: 

Installation  in  advance  of  treatment  campaigns 30-31,  32 

In  the  West  Indies  and  Central  America 33,  139-140 

On  estates  in  Ceylon 33-34 

Statistics  on  accommodations  in  tropics  and  sub-tropics. .  128-129 

L.  R.  S.  type 130 

Types  recommended 133-136 

Government  regulations 136,  139 

Lessening  typhoid  fever 146-147 

Also 107,  108,  109,  1 12,  1 13-1 14,  1 16,  1 18,  123 

Lavbntille  Area,  Trinidad 129 

Lb6n,  Nicaragua 163 

Leptospira  icUraides 20 

Leviation,  Method,  see  Hookworm  Disease,  Diagnosis. 

Liberia,  Costa  Rica 114 

Li6ge,  see  Belgium. 
Lima,  Dr.  Azevedo: 
ExperimenU  with  beta-naphthol  in  treatment  of  hookworm 

disease 102 

London  School  of  Tropical  Medicine 43 

Looss,  Dr.  Arthur 118 

Louisiana: 

Relief  and  control  of  hookworm  disease 28 

Anti-rooequito  measures  for  malaria  control 150 

Lystbr,  Gen.  T.  C 163 


Digitized  by 


Google 


198  INDEX  ! 

PAGE 

McGehee,  Arkansas: 
Malaria  control  measures 148 

Madras  (Presidency): 
Hookworm  infection  survey  authorized 106 

Magnesium  Sulphate 97t  98*  103 

Malaria: 

Production  of  film 52  , 

Also i3f  67,  69,  102. 

Malaria  Control:  '  ^ 

Field  studies,  1916  to  1919 16-17  ^ 

Experimental  demonstration  in  ten  southern  states 18  I 

Extension   of   anti-mosquito    measures   to    nine   southern  ( 

sUtes 148,  150 

Results  and  cost  per  capita  of  anti-mosquito  measures. . .  148, 156  .^ 

Anti-mosquito  measures  in  rural  districts ISO-153  ], 

Use  of  top-feeding  minnow  in  mosquito  breeding 153  ,, 

Treatment  of  carriers I53-I55  a 

Distribution,    administration,    and    dosage    of 

quinine I54-I55i  15^157  "^ 

Re-surveys,  and  results  of  control  operations 155 

Amount  expended 180,  181  ^^ 


Also 2-3  ^IB 

See  also  Names  of  places.  <^^< 

Managua,  Nicaragua 163  % 

Manzanillo,  Mexico 165  ^1 

Maracas  Area,  Trinidad ^ 129  '^ 

MaranhXo  (State)  Brazil:  ^ 

Hookworm  survey  begun 29,  106  ^^^ 

Rate  of  hookworm  infection 57  ^l 

Also 3  ^^ 

Marion  County,  Mississippi 146 

Marne,  France 166  "^ 

Maryland:  ^'"'^^ 

Relief  and  control  of  hookworm  disease 28  ^^v.u 


Maskeliya,  Upper,  see  Upper  Maskbliya  Area,  Ceylon.  '^c 

Maskeliya  Area,  Ceylon 73  ^^u. 

Massachusetts  State  Department  of  Health 45  "^u. 

Matagalpa,  Nicaragua 163  ^^c^ 

Matale  Area,  Ceylon 114, 115, 116, 123  ^^^ataj 

Matara,  Ceylon 143  '"^^b 

^0 
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Matto  Grosso  (Statb)  Brazil 63 

Mauritius: 

Hookworm  infection  survey  authorized 106 

Gift  to  government  of  Seychelles  Islands 144 

Medical  Education,  Division  of,  see  Rockefeller  Founda- 
tion— Division  of  Medical  Education. 

Merida,  Yucatan 20,  159 

Meichnikoff  (Laboratory  Car) 67,  1 18 

Meurthb-bt-Mosbllb,  France. 166 

Mexico: 

Outbreak  of  yellow  fever 159,  165 

Also 20,  23 

MiNAS  Geraes: 

Influence  of  physical  features  on  hookworm  infection 59 

Occupations  and  hookworm  infection 63 

Hookworm  infection  survey  and  summary  of  results 106,  108 

Progress  of  soil  sanitation 144 

Also 3f  29,  60 

MiNDC  (Unit  of  Measure) note,  93 

MiNUWAGONDA,  CeVLON I43 

Mississippi: 

Progress  of  soil  sanitation 145 

Anti-mosquito  measures  for  malaria  control 152 

Also 10,  28 

See  also  Names  of  counties. 

MlYAGAWA,  YONBJI: II8 

Monticbllo,  Arkansas: 
Malaria  control  measures 148 

Nandasmo,  Nicaragua 136,  1 14 

National  Committee  of  Defense  against  Tuberculosis.  .    27 
National  Conference  of  Provincial  and  State  Health 

Officers 129 

National  Malaria  Committee 157 

National  Tuberculosis  Association 24 

Necator  americanus 68,  89,  94 

Nbgapatam,  India 50 

Nelson,  Dr.  E.K.: 
Studies  on  oil  of  chenopodium 90 


Digitized  by 


Google 


200  INDEX 

PAGB 

Netherlands: 

Reduction  of  hookworm  disease  in  mines 112 

New  Guinea 37 

New  Mexico 67 

New  Orleans 163 

New  South  Wales 37 

New  York  State  Department  of  Health 44,  53 

Nicaragua: 

Re-infection  surveys 31-32 

Hookworm  infection  index 65 

Government  appropriations  for  hookworm  control 34«-35 

Average  hemoglobin  index 70 

Decree  ordering  examination  of  school  children  for  hook- 
worm disease 75 

Chenopodium-croton  oil  in  treatment  of  hookworm  disease . .   100 

Rates  of  re-infection 1 14-115 

Government  regulations  regarding  latrines 136 

Latrines  contructed  and  local  inspectors  maintained 139 

Outbreak  of  yellow  fever  and  government  efforts  toward  its 

control 159,  163-164 

Also 3,  20,  28 

NoGUCHi,  Dr.  Hideyo: 

Studies  on  yellow  fever  organism 20,  158 

Also 23 

North  Carolina: 

Work  of  county  health  departments 5f  6,  9 

Effects  of  co-operative  plan  of  county  health  work 9-10 

Method  of  evaluating  health  measures 15-16 

State-wide  latrine  law 145 

Anti-moequito  measures  for  malaria  control 150 

Also 29,  149 

Northern  Territory,  Australu 37 

Nurses'  Training  Schools: 

For  tuberculosis  work  in  France 169 

Nursing  Survey 53 

Oil  of  Chenopodium: 

Relative  efficiency  and  cost  of  treatment 89-90 

Young's  rule  for  administering 90 

Dosage  for  children  and  adults,  and  standard  method  of 
administering 90^  92-93 
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Variations  in  strength  and  toxicity 90 

Experiments  in  distilling  and  testing 91 

After  effects 91 

Widespread  use  in  treatment  of  hookworm  disease 92 

Contraindications 93 

Average  efficiency  of  standard  treatment 93.  94 

Experiments  among  Brazilian  vagabonds 94 

Tests  in  efficacy  under  field  conditions  in  Brazil 94-95 

Need  of  re-examinations  after  treatment 95 

Superior  efficacy  of  freshly  prepared  hard  gelatin  capsules . . .  95-96 

EflFect  of  diet  on  efficiency 96-97 

Omission  of  preliminary  purge 97-99 

Undivided  doses 100 

Use  in  treatment  of  amebic  dysentery loi 

In  intra-intestinal  tube  method  of  treating  hookworm  disease  103 

Number  of  worms  removed  by  two  standard  treatments 119 

Also 123 

Oklahoma 67 

Olran,  New  York: 

Survey  of  health  conditions 53 

Ondbknebming  Industrial  School,  British  Guiana 118 

Orangeburg  County,  South  Carolina 146 

OsA,  Costa  Rica 58 

Oxygen,  see  Hookworm  Larvae,  Viability. 

Pah.  Latrine,  see  Latrines. 

Panama: 

Government  appropriations  for  hookworm  control 34-35 

Average  hemoglobin  index 70 

Compulsory  erection  of  latrines 140 

Also 28 

Papua 136 

Paraguay  .  / 46 

Parana  (State),  Brazil: 

Hookworm  survey  completed 29 

Prevalence  of  hookworm  disease 57 

Effect  of  altitude  on  hookworm  infection 60 

Hookworm  infection  survey  and  summary  of  results. . . .    106-107 

Progress  of  soil  sanitation 144 

Also 3 

Parrja,  Dr.  Wenceslao 163 
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Paris i66 

Paris  Faculty  of  Medicine i66,  169 

Payta,  Peru 165 

Pbarcb,  Dr.  R.  M 46 

Pbrnambuco,  Brazil 164 

Peru: 

Outbreak  of  yellow  fever 159,  164-165 

Also 20 

Pespore,  Honduras 163 

Peter's  Hall  District,  British  Guiana 74 

Philippine  Hospital  Ship: 
Amount  expended 180 

Pinghsiang  Colliery,  China: 

Rate  of  hookworm  infection 58,  145 

Also 3-4,  126 

Pinheiro,  Rio  de  Janeiro  (State) 94 

Pit  Privies,  see  Latrines. 

PiuRA,  Peru 164,  165 

Plain  Smear  Method,  see  Hookworm  Disease,  Diagnosis. 

PoRTBus  Mazes: 
Retardation  tests  on  children  in  Australia 77 

Porto  Rico: 

Hookworm  infection  survey 29-30,  106 

Failure  of  hookworm  relief  measures 30-31 

Hookworm  infection  in  rural  districts 60,  63 

Average  hemoglobin  index 70 

Hookworm  infection  survey  with  findings ' 108-109 

Also 3f  112 

Praslin,  Seychelles  Islands 144 

Pregnancy 92,  120 

See  also  Birth  Rate. 

Prisoners,  see  Jails. 

Public  Health: 

Fellowships 4 

Studies  on  administration 45-46 

See  also  County  Health  Officers. 

Public  Health  Education: 
Amount  expended 180,  181-182 
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PuBuc  Health  Laboratory: 

Orgamzatkm 43-44 

Puerto  Mexico,  Mexico: 159 

Punch  and  Judy  Shows: 

In  tuberculosis  work  in  France 169 

Purgatives: 

In  use  with  oil  of  chenopodium  in  treatment  of  hookworm 
disease 97-99 

Queensland: 

Relief  and  control  of  hookworm  disease 28 

Rate  of  bookworm  infection 58 

Effect  of  rainfall  on  hookworm  infection 59 

Studies  oa  mental  retardation  of  school  children 76-77 

Government  regulations  regarding  latrines 136 

Progress  of  soil  sanitation 144-145 

Also 37 

qubtzaltepeque,  salvador i63 

Quinine,  Su  Malaria  Control. 

Railway  Sanitary  Code 53 

Rainfall: 
Effect  on  hookworm  infection  in  Queensland 59 

Rankin,  Dr.  W.  S 15 

Rapid  Method  of  Detection  of  Ova  of  Intestinal  Parasites  in 
Human  Stools^  by  Drs.  C.  A«  Kofoid  and  M.  A.  Barber. . note,  84 

Red  Cross  of  Siam,  see  Siam 

Rio  Bontto,  Brazil: 
Rates  of  hookworm  infection  and  cures 64 

Rio  de  Janeiro  (City)  Brazil: 
Government  examinations  of  school  children  for  hookworm 

disease 75 

Recurrence  of  yellow  fever 164 

Rio  DB  Janeiro  (State)  Brazil:  ^ 

Rates  of  hookworm  infection 57t  ^5 

Hookworm  infection  among  vagabond  boys 66,  94 

Hookworm  infection  among  children  and  workers  in  coffee 

plantations 66 

Contribution    of   sugar    manufacturers   toward    hookworm 

control 126 

Progress  of  soil  sanitation I44 

Also 10,  13,  28 
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Rio  Grandb  do  North,  Brazil: 

Recurrence  of  yellow  fever 164 

Rockefeller  Foundation — Division  of  Medical  Education  46 
Rockefeller  Institute  for  Medical  Research: 

Study  on  types  of  latrines 130 

Rodeo,  Costa  Rica: 

Increase  in  average  hemoglobin  index 70 

Also 113 

Rosenau,  Dr.  M.  J 147 

Russell,  Col.  F.  F 44 

St.  Lucia,  West  Indies 28,  92 

St.  Vincent,  West  Indies: 

Re-infection  surveys 31-32 

Salisbury,  North  Carolina 147 

Salt: 

Effect  on  hookworm  infection 59-^ 

Salvador: 

Relief  and  control  of  hookworm  disease 28 

Re-infection  surveys 31-32 

Government  appropriations  for  bookworm  control 34-35 

Decree  ordering  examination  of  school  children  for  book- 
worm disease 75 

Rate  of  re-infection 1 13 

Government  regulations  regarding  latrines 136 

Progress  in  sanitation 139-140 

Outbreak  of  yellow  fever 159 

Government  efforts  toward  control  of  yellow  fever 163-164 

Also 3.  20,  23 

San  Lorenzo,  Honduras 163 

San  Miguel,  Salvador 163 

San  Viviel,  Salvador 163 

Sand,  su  Hookworm  Larvae,  Viability. 

Santa  Catharina  (State),  Brazil: 

Hookworm  infection  survey 29,  106 

Incidence  of  hookworm  infection ^. . .     57 

Also 3t  10,  13 

Santiago,  Panama 58 

Santo  Domingo,  West  Indies: 

Hookworm  infection  sur\'ey 29-30 
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SAo  Jbkontmo  Coal  Company  of  Rio  do  Sul,  Brazil 126 

Sao  Paulo  (State): 

Relief  and  control  of  hookworm  disease 28 

Prevalence  of  hookworm  and  other  parasitic  infection 57 

Occupations  and  hookworm  infection 63 

Hookworm  infection  index 65 

Hookworm  infection  among  children  and  workers  on  coffee 

plantations 66 

Hookworm   infection   and   hemoglobin  index  among  vaga- 
bond boys, ^  .  .66,  67 

Tests  in  relative  efficiency  of  regular  and  modified  plans  for 

hookworm  control 123 

Latrines  on  coffee  plantations 128-129 

Progress  of  soil  sanitation 144 

Also 63,  95 

SXo  Paulo,  University  of,  see  Univeesity  of  SAo  Paulo 
(Brazil)— Laboratory  of  Hygibnb. 

Schbuffnbr,  Dr.  Wilhblm 58 

School  of  Hygiene  and  Public  Health,  see  Johns  Hopkins 

University — ^School  of  Hygiene  and  Public  Health. 

School  Hygiene,  Division  of,  see  University  of  SAo  Paulo, 

Brazil — ^Laboratory  of  Hygiene. 
Schools,  see  Children. 

Segovia,  Nicaragua 163 

Septic  Tank 130,  134-135 

See  also  Latrines. 

Sbrgipb,  Brazil 164 

Sewage  Disposal: 

Problem  defined  by  sanitary  surveys 128 

Special  commission  to  study  methods 129 

Results  of  survey 130,  133 

Incineration  plants 135 

Sewerage i35-»36 

Soil  sanitation  to  proceed  in  advance  of  treatment  of  hook- 
worm disease 136 

Cause  of  health  improvement 145-146 

Amount  expended 180 

See  also  Latrines;  Names  of  placet. 
Ssychbllbs  Islands: 

Diet  and  oil  of  chenopodium  in  treatment  of  hookworm 
disease 97 
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Experiments  on  undivided  doses  of  oil  of  chenopodium  in 

treatment  of  hookworm  disease loo 

Rate  of  re-infection 115 

Re-campaign  measures  for  eradication  of  hookworm  disease . .  125 

Government  regulations  r^arding  latrines 136 

Progress  of  soil  sanitation 144 

Reduction  of  hookworm  infection 145 

Also 28,  98 

Siam: 

Extension  of  anti-hookworm  measures 35-36 

Appropriations  by  the  Red  Cross  and  International  Health 

Board 36 

Hookworm  infection  index 65 

Hookworm  infection  among  soldiers 73 

Diagnosb   of   hookworm   infection    by   glycerine-salt   and 

plain  smear  methods 82-83 

Treatment  of  dysentery  with  oil  of  chenopodium loi 

Government  regulations  rq[arding  latrines 136 

Also 10 

Slidbs,  see  Hookworm  Disease,  Diagnosis. 
Smear  Method,  see  Hookworm  Disease,  Diagnosis. 
Smillie,  Dr.  W.  G.: 
Experiments  with  beta-naphthol  in  treatment  of  hookworm 

disease 102 

Also 40 

Smith  County,  Tennessee 146 

Snowden,  a. 29 

Social  Hygiene  Survey 53 

Soil  Sanitation^  see  Sewage  Disposal. 
Soldiers: 

Hemoglobin  rates 67 

Effects  of  hookworm  disease  in  Siam  and  treatment  by  Hluang 

Boriracksha 73 

Re-infection  rates  in  Costa  Rica 114 

Also 118 

South  Carolina: 

Latrines 129 

Investigations  on  pit  privies 130 

Anti-mosquito  measures  for  malaria  control 150 

Also 10,  28,  67 

South  Mahe  Area,  Seychelles  Islands 125 

Stetomyia  (Mosquito) 158,  159,  160, 163 
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Stilbs,  De.  C.  W. 91 

Stone  County,  Mississippi 145,  146 

Stools,  see  Hookworm  Disease,  Diagnosis. 

Storage  Pits,  see  Hookworm  Larvae,  Viability. 

Sumatra: 

Prevalence  of  hookworm  infection 58 

Also 126 

Sunflower  County,  Mississippi: 

Malaria  control  measures  by  treatment  of  carriers I54~i55 

Re-surveys,  with  results  of  control  operations 155 

Per  capita  cost  of  malaria  control 156 

Quinine  in  malaria  control 156,  157 

Also 3 

Taixoku  Jail,  Formosa 58 

Tapachula,  Mexico 159 

Tayeb  Iron  and  Steel  Works,  China 3 

Tayeb  Mines,  China: 

Rate  of  hookworm  infection 58 

Tea  Gardens: 

Hookworm  infection  in  Assam 56 

Results  of  investigations  in  Darjeeling  District 75 

Tennessee: 

Anti-mosquito  measures  for  malaria  control 152 

Also 28 

Texas: 

Lack  of  latrines 129 

Anti- mosquito  measures  for  malaria  control 152 

Also 28,  67,  118 

Thymol: 

In  treatment  of  hookworm  disease 89 

Relative  efficiency  and  cost  of  treatment 89-90 

Routine  dosage  and  conditions  governing  administration . .  .90-92 

Contraindicatjons 92 

Also 71 

TiBAs  County,  Costa  Rica 139 

TnxAR,  Arkansas: 

Malaria  control  measures 150 

Top  Minnow: 
In  prevention  of  mosquito  breeding ^t  I53 
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Traveling  Exhibits: 

In  tuberculosis  work  in  France i6^ 

TreatmetU  of  Hookworm  Infection ^  by  Drs.  S.  T.  Darling,  M.  A. 
Barber,  and  H.  P.  Hacker 92 

Trinidad: 

Re-infection  surveys 31-3^ 

Rates  of  hookworm  infection  and  cures 64-6* 

Effects  of  sanitary  reforms y/{ 

Rates  of  re-infection 1 14-1 1 « 

Latrines 125 

Pre-campaign  sanitation 139 

Also 28,  92,  12^ 

Troup  County,  Georgia 146 

Tuberculosis  Work  in  France,  see  Commission  for  Preven- 
tion OF  Tuberculosis  in  France. 

TuNAPUNA,  Trinidad 74 

Typhoid  Fever 146,  147 

Ubate,  Colombia 58 

UNaNARiAsis  Commission  to  the  Orient: 
Results  of  investigations  on  effect  of  hookworm  infection  on 

hemoglobin  index 68 

Results  of  investigations  on  comparative  methods  of  exami- 
nations for  hookworm  disease 81-82 

Diagnosis  of  hookworm  infection  by  vermicides 87-88 

Findings  on  relative  efficacy  and  cost  of  thymol  and  oil  of 

chenopodium 89-90,  91 

.  Tests  in  administering  oil  of  chenopodium 95-9^ 

Experiments  on  undivided  doses  of  oil  of  chenopodium 100 

Developes  new  type  of  infection  survey 109,  1 1 1 

Also 92 

United  States  Army: 
Hookworm  infection  at  Camp  Jackson,  South  Carolina. .  .  .66-67 

Lowered  mentality  caused  by  hookworm  disease 77 

Methods  employed  in  diagnosis  of  hookworm  infection  in 

Southern  Department 84 

United  States  Bureau  of  the  Census 45 

United  States  Bureau  of  Education 45 

United  States  Children's  Bureau 45 

United  States  Public  Health  Service 17-18,  129, 148 


Digitized  by 


Google 


INDEX  209 

PAGB 

United  States  Railroad  Administration: 
Railway  sanitary  code 53 

University  of  SXo  Paulo,  Brazil — Laboratory  of  Hygiene: 

Courses  offered 38t  40 

Organixation  of  division  of  school  hygiene 40-41 

Experiments  on  undivided  doses  of  oil  of  chenopodium  in 

treatment  of  hookworm  disease 100 

Experiments  with  worm  counts 119 

Also 4,  96 

Upper  Maskeuya  Area,  Ceylon 115-116 

Utica,  New  York: 
Study  of  laboratory  needs 44~45 

Van  der  Heyden,  Dr.  H.  N 58 

Vermifuge,  see  Hookworm  Disease,  Diagnosis. 

Victoria,  Seychelles  Islands 144 

Virginia:  • 

Anti-mosquito  measures  for  malaria  control 150 

Also 28 

Waite,  Dr.  J.  H.: 

Survey  of  health  conditions  at  Olean,  New  York 53 

Method  of  emulsifying  stools 80 

Also 44 

Water,  see  Hookworm  Larvae,  Viability. 

Wbugama,  Ceylon 143 

West  Indies: 

Progress  in  sanitatbn 32-33 

Government  regulations  regarding  latrines 136,  139 

West  Virginia: 

Campaign  for  relief  and  control  of  hookworm  disease 29 

Also 3 

Western  Australia 37 

White,  Dr.  J.  H.: 
Work  in  yellow  fever  control 160 

Wilmington,  North  Carouna 129 

Wilson  County,  North  Carolina 6 
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WiNSOR,  Dr.  S.  a.: 
Variation  of  the  brine  flotation-loop  method  of  hookwonn 

diagnosis 86-87 

Also 79 

Worm  Counts 65,  109,  in,  119 

See  also  Hookworm  Disease,  Diagnosis. 

Yellow  Fever: 

Controlled  in  Guayaquil 18-20 

Outbreaks  in  Central  America 30 

Further  studies  on  the  organism 20 

Prevalence  in  Latin  American  countries 20-23 

Control  measures  and  their  results  in  Guayaquil 158 

Outbreak  in  South  and  Central  America  and  Mexico 159 

Cases  in  Honduras 163 

Government  efforts  toward  control  in  Central  America 163 

Recurrence  in  Brazil 164 

Outbreak  in  Peru 164-165 

Recurrence  in  Mexico 165 

Amount  expended 180,  181 

Also 3,  38 

Yellow  Fever  Commission: 

Observations  at  Amapala,  Honduras 163 

Also 158 

Young's  Rule  for  Administering  Oil  of  Chenopodium 90 

Yucatan,  Mexico 165 
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INTERNATIONAL  HEALTH  BOARD 
Report  of  the  General  Director 

To  the  President  of  the  Rockefeller  Foundation: 

Sir: — 

I  have  the  honor  to  submit  herewith  my  report 
as  General  Director  of  the  International  Health 
Board  for  the  period  January  1,  1920,  to  Decem- 
ber 31,  1920. 

Respectfully  yours, 

WICKLIFFE  ROSE, 

General  Director. 
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OPERATIONS  IN  BRIEF 

In  the  development  of  medicine  emphasis  is 
shifting  from  cure  to  prevention.  Despite  the 
fact  of  world-wide  financial  depression  the  year 
has  been  one  of  encouraging  progress  in  public 
health.  Government  appropriations  have  been 
increased.  New  services  involving  continuing 
expenditures  have  been  created  and  men  are 
being  trained  for  their  administration.  In  re- 
sponse to  the  appeal  of  opportunities  far  in  ex- 
cess of  its  resources  the  Board  has  shared  in  an 
increasing  number  of  projects  in  something  more 
than  fifty  states  and  countries  throughout  the 
world. 

Promoting  Health  in  Many  Lands 

The  Board  brought  its  tuberculosis  work  in 
France  well  within  sight  of  the  completion  of  its 
transfer  to  the  French  by  the  end  of  1922;  took 
up  the  fight  against  yellow  fever  in  Mexico;  con- 
tinued it  in  Guatemala,  Honduras,  Nicaragua, 
and  Salvador;  brought  to  successful  conclusion 
the  effort  to  free  Guayaquil  and  Ecuador  of  the 
infection,  and  sent  a  yellow  fever  commission  to 
West  Africa  to  make  a  preliminary  study  of  the 
situation;  joined  forces  with  federal,  state,  and 
local  authorities  in  a  series  of  demonstrations  in 
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malaria  control  by  anti-mosquito  measures  in 
ten  southern  states;  made  a  study  of  conditions 
in  Argentina,  Porto  Rico,  and  Nicaragua  with  a 
view  to  extending  its  work  in  malaria  control  to 
tropical  regions;  pushed  the  fight  against  hook- 
worm disease  as  a  means  of  creating  popular 
interest  in  public  health  under  forty-two  govern- 
ments distributed  over  the  more  heavily  infected 
regions;  carried  out  a  series  of  scientific  studies 
yielding  significant  results  in  the  fields  of  hook- 
worm disease  and  malaria  control;  aided  in  the 
development  of  a  rural  county  health  service  in 
twelve  states;  co-operated  with  the  new  min- 
istry in  developing  public  health  administration 
in  Czechoslovakia;  assisted  four  state  and  na- 
tional departments  of  health  in  establishing  or 
further  developing  their  public  health  laboratory 
service;  and  contributed  toward  the  develop- 
ment of  schools  of  hygiene  at  Prague  and  at 
Sao  Paulo,  Brazil,  aided  state  boards  of  health 
in  maintaining  intensive  short  courses  for  work- 
ers in  the  service,  and  provided  fellowships  in 
public  health  for  thirty-four  selected  students 
from  ten  countries.  The  object  and  effect  of  the 
effort  in  all  countries  have  been  to  create  popu- 
lar sentiment  in  support  of  public  health,  to  in- 
crease appropriations  for  health  purposes,  and 
to  promote  the  development  of  permanent  agen- 
cies for  the  control  of  disease,  the  cultivation  of 
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hygiene  as  a  science,  and  the  training  of  men  for 
public  health  service. 

Fighting  Yellow  Fever 

Yellow  fever,  ignoring  as  it  does  political 
boundary  lines  and  disturbing  directly  or  indi- 
rectly the  commerce  of  all  nations,  presents  a 
particularly  strong  appeal  for  concerted  effort  on 
an  international  scale.  During  the  year  1920 
operations  against  the  disease  were  in  progress 
in  all  infected  areas:  on  the  east  coast  of  Brazil; 
in  Ecuador  and  Peru;  in  Guatemala,  Honduras, 
Nicaragua,  and  Salvador;  in  Mexico;  and  in 
West  Africa. 

In  Brazil.  The  infected  area  in  Brazil  is 
being  steadily  reduced.     Extending  in  former 


Fig.  2. — Result  of  twenty  years*  war  on  yellow  fever.     Few  en- 
demic or  epidemic  centers  remain  in  the  Western  Hemisphere 
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years  from  Rio  de  Janeiro  along  the  east  coast  to 
the  mouth  of  the  Amazon  river  and  up  the 
Amazon  valley  to  Iquitos  in  Peru,  the  disease  is 
now  confined  to  a  narrow  coastal  strip  from 
Pernambuco  to  Bahia.  These  two  ports  are 
suspected  as  endemic  foci  from  which  the  in- 
fection spreads  from  time  to  time  to  the  surround- 
ing regions.  A  number  of  sporadic  outbreaks 
early  in  the  year  were  promptly  extinguished. 
The  situation  would  seem  to  call  for  an  organ- 
ized attack  on  the  breeding  places  of  the  Stego- 
myia  mosquito  throughout  the  danger  zone, 
with  special  concentration  of  effort  on  the  two 
strategic  centers:  Pernambuco  and  Bahia.  Op- 
erations are  under  the  Brazilian  National  Depart- 
ment of  Health,  which  has  made  available 
ample  funds  for  the  purpose. 

In  Ecuador.  Yellow  fever  quarantine  against 
Guayaquil,  for  more  than  seventy-five  years  a 
dreaded  seed-bed  of  infection,  has  been  lifted. 
Control  measures  were  inaugurated  in  Novem- 
ber, 1918.  Effort  was  centered  on  the  breeding 
places  of  the  Stegomyia.  As  the  mosquito  index 
was  lowered  the  case  rate  fell  rapidly  from 
eighty-eight  in  December,  1918,  to  two  in  May, 
1919,  since  which  time  no  case  has  been  reported 
from  Guayaquil  or  Ecuador.  After  more  than 
a  year  of  continued  mosquito  control  dating 
from  the  last  reported  case  of  yellow  fever,  Gov- 
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Fig.  3. — ^The  late  Major  General  William  Crawford 
Gorgas.  At  the  time  of  his  death  General  Gorgas  was 
Director  of  the  Yellow  Fever  Commission  of  the  Interna- 
tional Health  Board 
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A  TRIBUTE  TO  GENERAL  GORGAS 
By  William  H.  Welch,  M.D. 

The  following  minute  from  the  pen  of  Dr.  William 
H.Welch  was  incorporated  in  the  records  of  the  Inter- 
national Health  Board  at  its  meeting  on  May  24, 1921 : 

Major  General  William  Crawford  Gorgas,  a  member  of  the  In- 
ternational Health  Board  and  the  Director  of  its  Yellow  Fever 
Commission,  died  in  London  July  4,  1920,  while  on  his  way  to  the 
west  coast  of  Africa  to  investigate  the  prevalence  and  importance 
of  yellow  fever  in  that  region. 

General  Gorgas,  by  the  conquest  of  yellow  fever  in  Havana  and 
the  control  of  this  and  other  pestilential  diseases  on  the  isthmus 
of  Panama,  had  won  world-wide  recognition  as  a  sanitary  adminis- 
trator. American  and  European  countries  alike  sought  his  advice 
and  services  for  the  control  of  endemic  and  epidemic  diseases.  One 
of  the  most  important  of  his  foreign  missions  was  to  the  Transvaal, 
where  the  measures  he  recommended  resulted  in  markedly  reducing 
the  high  mortality  rate  of  pneumonia. 

In  January,  1914,  General  Gorgas  became  Surgeon  General  of 
the  United  States  Army,  and  in  1915,  in  recognition  of  his  work  in 
sanitating  the  Canal  Zone,  he  was  created  Major  General  by  special 
act  of  Congress.  Throughout  the  period  of  the  World  War  he 
served  as  Surgeon  General  of  the  United  States  Army.  The  con- 
fidence reposed  in  him  by  the  army,  the  medical  profession,  and  the 
general  public  did  much  to  enhance  the  value  of  his  services  in  pro- 
tecting the  health  of  the  American  troops. 

Years  before  his  death  his  investigations  and  experiences  with 
yellow  fever  had  convinced  him  that  in  the  Western  Hemisphere  the 
disease  was  kept  alive  by  its  prevalence  in  a  few  endemic  foci.  By 
means  of  a  successful  attack  on  the  disease  in  these  foci  he  consid- 
ered it  feasible  to  eliminate  the  infection  from  the  New  World. 
The  stamping  out  of  the  disease  in  Guayaquil,  and  the  encouraging 
prospect  of  controlling  the  infection  in  other  parts  of  South  America 
and  in  Central  America,  fully  justify  this  faith  of  General  Gorgas. 

It  is  not  too  much  to  state  that  the  results  accomplished  through 
the  administrative  genius  of  Go'  .  oupled  with  the  scientific  dis- 
coveries of  others — notably  those  of  W  alter  Reed  and  his  colleagues 
on  the  United  States  Army  Yellow  Fever  Commission — ^have  re- 
paid many  times  over  all  the  money  that  has  been  expended  for 
the  support  of  scientific  research.  Their  work  has  resulted  in  sav- 
ing untold  thousands  of  human  lives  and  much  treasure,  in  pro- 
tecting the  American  sea-coasts  from  the  invasion  of  a  dreadful 
scourge,  in  the  construction  of  the  Isthmian  Canal  through  a  pesti- 
lential zone  transformed  into  one  of  the  most  healthful  on  the 
globe,  and  in  reclaiming  for  civilization  many  pest-ridden  regions 
in  tropical  countries  throughout  the  world. 

The  genial,  kindly  qualities  of  GeneralGorgas  endeared  him  to  all 
his  associates.  To  his  colleagues  on  the  Board  the  memory  of  him 
and  of  his  achievements  will  always  remain  a  cherished  inspiration. 
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eminent  declared  the  country  free  of  infection 
and  on  December  1  the  Board's  representative 
was  withdrawn.  The  local  authorities  are  con- 
tinuing operations  as  a  precaution  against  the 
re-introduction  of  infection  from  Peru. 

In  Peru.  Early  in  the  year  1919  an  extensive 
epidemic  of  yellow  fever  broke  out  in  the  depart- 
ment of  Piura,  just  across  the  Ecuadorian 
border  in  northern  Peru,  and  in  twelve  months 
had  spread  unchecked  over  a  considerable  area. 
The  epidemic  numbered  more  than  3,000  cases, 
with  from  500  to  600  deaths.  Mosquito  control 
undertaken  by  Government  in  1920  and  carried 
out  under  the  direction  of  Dr.  Henry  R.  Carter, 
of  the  United  States  Public  Health  Service,  re- 
sulted in  the  epidemic  being  promptly  suppressed. 
Dr.  Noguchi,  of  the  Rockefeller  Institute  for 
Medical  Research,  visited  the  region  during 
the  outbreak  and  further  confirmed  his  earlier 
findings  in  Guayaquil  and  Mexico  by  isolating 
from  the  blood  of  yellow  fever  patients  the 
Leptospira  icteroides. 

Before  the  infection  had  been  stamped  out  in 
Piura  it  had  been  carried  into  the  department  of 
Lambayeque  to  the  south  and  was  not  discovered 
until  it  had  again  spread  over  a  considerable 
region.  Late  reports  indicate  that  it  is  still 
making  headway.  In  response  to  invitation  by 
Government  the  Board  has  contributed  toward 
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the  maintenance  of  control  measures  which  an 
now  being  organized  by  Dr.  Henry  Hanson  unde 
the  National  Department  of  Health. 

In  Mexico  and  Central  America.  Merida,  Yuca 
tan,  has  been  regarded  for  years  as  an  impor 
tant  endemic  focus  of  yellow  fever.  Authoritiei 
have  been  disposed  to  refer  to  it  as  the  seed 
bed  from  which  the  infection  has  been  carriec 
from  time  to  time  throughout  Mexico  and  Cen 
tral  America.  From  some  source  outbreaks  hav( 
occurred  during  the  last  two  years  in  eastern  anc 
western  Mexico,  Guatemala,  Honduras,  Nica 
ragua,  and  Salvador.  Operations  covering  thi 
entire  region  are  now  being  carried  out  unde 
unified  administration.  In  each  of  these  coun 
tries  Government  has  created  under  its  nationa 
department  of  health  a  yellow  fever  commission 
By  executive  decree  these  commissions  hav^ 
been  given  full  authority  to  deal  with  the  situa 
tion.  The  simple  device  of  giving  the  Boan 
representation  on  each  of  the  commissions  hai 
effected  concert  of  effort.  Recent  reports  indi 
cate  a  steadily  falling  mosquito  index  and  i 
corresponding  drop  in  case  reports.  In  view  o 
the  vast  extent  of  the  area  to  be  covered  effor 
is  being  centered  on  strategic  points,  and  particu 
larly  on  Merida  as  the  key  to  the  situation. 


Digitized  by 


Google 


FIGHTING  YELLOW  FEVER  9 

Gommiasion  to  Aifrica 

The  objects  of  the  commission  to  West  Africa 
were  two:  (1)  to  determine  whether  the  reported 
yellow  fever  in  that  region  is  yellow  fever;  and 
(2)  to  ascertain,  if  the  presence  of  yellow  fever 
should  be  confirmed,  whether  control  measures 
were  feasible.  The  commission  sailed  from  Lon- 
don June  30;  visited  the  Belgian  Congo,  Da- 
homey, Gold  Coast,  Northern  Nigeria,  Senegal, 
Sierra  Leone,  and  Southern  Nigeria;  and  submit- 
ted its  report  in  New  York  December  2.  No 
authentic  case  of  yellow  fever  was  seen.  Con- 
ferences and  a  study  of  records,  however,  gave 
strong  indication  of  the  presence  of  the  infection 
within  recent  years.  The  region  of  suspected 
infection  is  vast,  travel  is  difficult,  and  living 
conditions  are  extremely  primitive.  And  to 
these  must  be  added  the  deeply  rooted  native 
tradition  to  conceal  all  cases  of  sickness.  The 
control  of  yellow  fever,  however,  even  under 
these  trying  conditions,  is  regarded  as  not  alto- 
gether impracticable.  The  commission  recom- 
mends that  the  report  be  accepted  merely  as  a 
progress  report  and  that  another  commission  be 
sent  out,  equipped  for  a  more  extensive  and  pro- 
longed investigation  of  the  situation,  including 
a  laboratory  study  of  the  suspected  fevers  of 
the  region. 
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Yellow  Fever  Vacdne  and  Serum 

Killed  cultures  of  Leptospira  icUroides  were 
first  prepared  and  used  by  Noguchi  for  protective 
inoculation  against  yellow  fever  in  Guayaquil 
in  1918,  with  suggestive  results.  The  vaccine 
has  been  used  on  a  considerable  scale  in  Mexico 
and  Central  America  with  results  which  seem  to 
support  the  earlier  indications.  A  therapeutic 
serum  prepared  by  Noguchi  is  also  available  for 
the  treatment  of  yellow  fever.  The  use  of  this 
serum  given  in  the  early  days  of  the  disease  in 
a  limited  number  of  cases  seemed  to  reduce  the 
usual  yellow  fever  mortality  of  SO  to  60  per  cent 
to  9  per  cent.  These  products  are  being  supplied 
to  government  authorities  in  Mexico,  the  Cen- 
tral American  countries,  Peru,  and  Brazil.  It 
is  to  be  borne  in  mind,  nevertheless,  that  the 
vaccine,  however  valuable  as  a  protection  to  the 
individual,  is  not  a  substitute  for  thoroughgoing 
mosquito  control. 


Crusade  Against  Tuberculosis  in  France 

In  1917  the  Board  joined  forces  with  Govern- 
ment and  the  people  of  France  in  a  national  cru- 
sade against  tuberculosis.  For  three  years  the 
French  had  borne  the  brunt  of  war;  the  tubercu- 
losis rate  was  supposed  to  be  high  and  to  be  on 
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the  increase;  there  were  in  the  country  but 
twenty-two  tuberculosis  dispensaries,  and  for 
tubercular  cases,  military  and  civilian,  not  more 
than  8,000  beds.  The  situation  as  viewed  by  the 
authorities  called  for  energetic  measures. 

After  conference  with  French  officials  and  a 
study  of  the  situation  on  the  ground,  operations 
were  organized  under  a 
Commission  for  the  Pre- 
vention of  Tuberculosis 
in  France.  The  Commis- 
sion, working  at  all  times 
in  co-operation  with  the 
French  and  with  steadily 
increasing  French  per- 
sonnel, undertook  to 
encourage  the  establish- 
ment of  tuberculosis  dis- 
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Fig.  6. — Tuberculosis  dispen- 
saries  functioning  in  France 
through  initiative  of  Bureau  of 
Departmental  Organization, 
1918-1920 


pensaries;  to  develop 
centers  for  the  training 
of  visiting  nurses;  to  pro- 
vide graduate  instruc- 
tion for  physicians  to 
prepare  them  for  medical  service  in  connection 
with  the  dispensaries;  to  conduct  an  energetic 
educational  campaign  on  a  national  scale;  and 
to  focus  all  activities  in  two  concrete  demonstra- 
tions— one  comprising  a  typical  congested  city 
arrondissement  in  Paris,  the  other  the  rural  de- 
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Fig.  7. — Organization  and  activities  of  Commission  for  the  Pre- 
vention of  Tuberculosis  in  France.  1.  Work  of  educational  divisioD, 
showing  departments  visited  by  traveling  exhibits  during  1918, 1919, 
and  1920;  2.  Work  of  division  of  departmental  organizauon,showins 
departments  in  which  anti-tuberculosis  organization  has  been  effected 
or  18  in  progress;  3.  Number  of  tuberculosis  dispensaries  in  each  de- 
partment  co-opera tiong  with  the  Commission  on  December  31,  1920; 
and  4.  Total  number  of  tuberculosis  dispensaries  functioning,  in 
process  of  organization,  or  in  project  at  the  end  of  1920 
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partment  of  Eure-et-Loir.  Mobile  educational 
exhibits  have  covered  systematically  twenty- 
eight  departments;  departmental  organization, 
including  dispensaries  and  provision  of  hospital 
beds,  has  been  completed  in  twenty-one  depart- 
ments; seven  centers  are  in  operation  for  the 
training  of  public  health  visitors,  and  plans  have 
been  matured  for  the  establishment  of  three — 
possibly  four — ^permanent  training  schools;  di- 
plomas have  been  granted  to  215  women  com- 
pleting the  course.  The  short  courses  for  physi- 
cians have  been  successful  beyond  expectations. 
A  sustaining  popular  sentiment  has  been  created, 
and  Government  agencies,  national  and  local, 
are  committed  to  the  task.  The  National  Com- 
mittee of  Defense  against  Tuberculosis  has  been 
organized  for  the  ultimate  direction  of  the  work. 
Present  plans  provide  for  completion  of  the 
transfer  of  responsibility  to  French  agencies  by 
the  end  of  1922. 

Team-Play  in  Malaria  Control 

A  series  of  field  experiments  conducted  in  a 
group  of  small  towns  in  southwestern  Arkansas 
during  the  years  1916-1919  had  yielded  encour- 
aging results.  Similar  measures  had  been  applied 
by  the  Federal  Government  in  the  cantonment 
zones  and  a  number  of  small  communities  in 
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many  parts  of  the  South.  It  had  been  shown 
that  in  towns — even  small  towns  of  1,000  to 
1,500  inhabitants — ^under  average  conditions  in 
the  Southern  States,  malaria  can  be  controlled 

within  limits  of  cost 
which  such  communities 
may  well  afford.  Condi- 
tions seemed  to  invite  a 
joint  undertaking  on  a 
larger  scale  with  a  view 
to  driving  this  fact  home 
to  the  people  throughout 
the  more  heavily  infected 
region.  Early  in  the  year 
1920  the  United  States 
Public  Health  Service, 
the  state  departments  of 
health,  and  the  Board  en- 
tered into  an  arrangement 
by  which  demonstrations 
in  malaria  control  were 
carried  out  in  fifty-two 
towns  in  ten  southern 
states.  The  local  com- 
munities provided  a  liberal  share  of  mainte- 
nance costs.  Effort  was  centered  on  the 
breeding  places  of  mosquitoes.  The  measures 
employed  were  simple  drainage,  filling  borrow 
pits  and  shallow  pools,  channeling  streams,  clear- 
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Fig.  8. — Results  of  malaria 
work  measured  in  terms  of 
dollars.  Comparison  of  losses 
due  to  doctors' bills,  medicine, 
and  wages  sustained  by  one 
Tennessee  town  during  1919 
and  1920,  respectively.  Eighty- 
seven  families  reported  cases 
of  malaria  in  19l9^  only  six- 
teen in  1920.  Antt-mosquito 
measures  conducted  during 
1920  cost  the  town  a  total  of 
only  31,847.75. 
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Fig.  9. — Reduction  in  cases  of  malaria  in  five  Southern 
towns  where  anti-mosquito  operations  were  conducted  in 
1920  (figures  based  on  physicians'  cases).  Work  was 
conducted  in  fifty-two  towns,  but  comparative  records  of 
malaria  incidence  for  1919  and  1920  are  not  available  for 
an.    (Sec  also  Fig.  10.) 
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Fig.  10. — Malaria  control  by  anti-mosquito  measures  in 
four  Texas  towns  (based  on  physicians'  calls  for  1919  and 
1920).    Control  effort  began  April  1, 1920.  (Sec  also  Fig. 9.) 
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ing  the  margins  of  streams  and  ponds,  removing 
obstructions,  turning  in  the  sunlight,  oiling,  and 
enlisting  the  services  of  the  top  minnow.  Typi- 
cal results  are  exhibited  in  Figs.  9  and  10.  The 
average  per  capita  cost  for  the  fifty-two  towns 
was  78f5  per  annum.  The  records  show  that 
such  communities  having  a  reasonably  heavy 
infection  may  free  themselves  of  malaria  and  of 
the  mosquito  as  a  pest  for  less  than  malaria  is 
costing  in  doctors'  bills  alone. 

Mosquito  Control  In  a  Rural  Community 

Malaria,  however,  is  a  rural  disease  also.  In 
most  infected  regions  it  bears  with  greatest  se- 
verity upon  the  people  who  cultivate  the  soil.  In 
1918  the  Board  undertook  a  three-year  experi- 
ment to  test  the  feasibility  of  mosquito  control 
in  a  typical  community  of  scattered  farm  homes. 
The  area  selected  was  in  Hinds  county,  Miss- 
issippi. After  one  year  devoted  to  a  study  of 
the  field,  a  systematic  attack  was  made  on  the 
breeding  places  within  one  fourth  mile  of  each 
home.  Oil  and  the  top  minnow  were  the  princi- 
pal weapons  employed.  The  results  were  a 
further  demonstration  of  the  efficiency  of  the  top 
minnow  and  a  reduction  of  11  per  cent  in 
malaria  incidence  at  a  per  capita  cost  of  32.60 
for  1919  and  of  »3.09  for  1920. 
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Fighting  Mosquitoes  With  Fish 

The  outstanding  feature  of  the  experiment  in 
Hinds  county  was  the  use  of  the  top  minnow 
{Gambusia  affinis)  as  principal  agent  in  the  con- 
trol of  Anopheles  breeding.  The  fish  were  pro- 
cured from  a  large  pond  within  the  community; 

they  were  easily 
transported,  multi- 
plied rapidly,  win- 
tered well,  and 
were  tremendously 
effective  in  devour- 
ing mosquito  eggs 
and  larvae.  Wher- 
ever conditions 
favored  their  use, 
they  demonstrated 
important  advan- 
tages over  oil :  the 
original  cost  repre- 
sented only  the  slight  labor  of  transportation; 
they  were  relatively  permanent,  only  a  few  places 
requiring  occasional  re-stocking;  they  were  unaf- 
fected by  rain  or  wind;  and  were  effective  in 
many  breeding  places,  as  in  stock  ponds  and 
certain  running-streams,  where  oil  could  not  be 
applied.  In  89  per  cent  of  the  water  deposits 
within  the  area  in  1919,  and  in  85  per  cent  in 


Fig.  11. — ^Top  minnows  (Gambusia 
affinis);  actual  size.  These  fish  reduce 
the  incidence  of  malaria  in  control  areas 
by  devouring  mosquito  larvae,  which 
are  their  favored  food 


Digitized  by 


Google 


o 
u 


-52 


c 

a> 
u 

O 

o 
S 


>    CO 


^  § 

-^    a, 

o 


o 


(X 


^Digitized  by  VjOOQI^ 


24       INTERNATIONAL  HEALTH  BOARD 

site  in  the  blood  of  the  human  host.  Every  mos- 
quito that  carries  malaria  has  derived  its  infec- 
tion from  the  blood  of  an  infected  person.  If 
the  blood  of  all  infected  persons  in  a  community 
were  freed  of  the  parasite,  malaria  should  disap- 
pear. By  field  experiment  on  a  large  scale  Dr. 
C.  C.  Bass  has  shown  that  in  the  Mississippi 
delta,  ten  grains  of  quinine  a  day  for  eight  weeks 
kills  the  parasites  in  the  blood  of  about  90  per 
cent  of  the  ca«es  treated.  Effort  has  been  made 
to  apply  the  principle  in  a  selected  area  in  Sun- 
flower county.  In  1918  the  area,  comprising  100 
square  miles  and  9,000  inhabitants,  was  worked 
intensively  by  house-to-house  visit.  All  persons 
shown  by  blood  examination  to  be  infected,  and 
those  giving  a  history  of  an  attack  of  malaria 
within  twelve  months,  were  given  the  standard 
treatment.  Quinine  was  furnished  free.  During 
1919  and  1920  the  drug  was  provided  in  con- 
venient form  at  cost.  To  plantation  managers, 
physicians,  and  the  people  living  within  the 
area,  reduction  in  malaria  incidence  has  been 
obvious.  It  has  been  diflicult,  however,  to  get  a 
definite  statistical  measurement  of  results.  By 
the  best  estimate  available  the  malaria  incidence 
has  been  lowered  from  40  per  cent  in  1917  to  18 
per  cent  in  1920.  The  per  capita  cost  has  been: 
for  1918,  31.08;  for  1919,  31.09;  and  for  1920, 
30.38. 
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The  treatment  employed  by  Bass  in  this  field 
experiment  has  been  endorsed  by  the  United 
States  Public  Health  Service  and  the  National 
Malaria  Committee,  and  is  being  adopted  by 
physicians  in  their  practice.  Arrangements  have 
recently  been  made  whereby  a  commercial  agency 
will  supply  quinine  put  up  in  standard  treat- 
ment form  to  stores  throughout  all  malarious 
communities  of  the  Southern  States  where  the 
sale  of  the  drug  is  encouraged  by  state  and  local 
health  authorities.  This  arrangement,  by  en- 
abling persons  desiring  quinine  treatment  to 
secure  it  at  stores  for  about  half  the  usual  price, 
will  make  it  unnecessary  for  health  agencies  to 
provide  funds  for  quinine  distribution. 

Promoting  Public  Health  Through  Hookworm 
Control 

Hookworm  is  one  of  the  most  serious  of  the 
disabling  diseases  of  man.  It  is  not  for  this 
reason,  however,  that  the  Board  has  selected 
it  for  so  large  a  share  in  its  scheme  of  oper- 
ations. Its  control,  easily  justifiable  on  its 
own  account,  is  much  more  important  as  a 
means  to  a  larger  end.  The  disease  lends  itself 
readily  to  purposes  of  demonstration.  It  affects 
fundamentally  the  welfare  of  mankind  over  vast 
regions,  and  yet  in  its  cause,  its  cure,  its  mode  of 
transmission  and  means  of  prevention,  it  is  so 
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Simple  and  tangible  that  the  layman — even 
illiterate — may  be  made  to  see  and  undersi 
it.  Demonstrations  in  the  control  of  this 
disease,  while  bringing  relief  to  hundred 
thousands  of  suffering  people  and  increasing 
economic  efficiency  of  communities  and  o 
tries,  are  having  a  more  important  effec 
creating  a  popular  interest  in  public  health 
in  promoting  the  development  of  perma: 
agencies  for  the  control  of  this  and  other  pre\ 
able  diseases. 

With  this  object  in  view,  control  operat 
were  continued  or  undertaken  during  the 
in  nine  southern  states  and  twenty-five  for 
states  and  countries;*  and  infection  surveys  ' 
carried  out  in  whole  or  in  part  in  Madras  p 
dency,  India;  in  the  islands  of  Porto  Rico,  S 
Domingo,  and  Mauritius;  in  Colombia;  in 
ited  areas  of  South  Australia,  Victoria,  Tai 
nia,  Northern  Territory,  New  South  Wales, 
Queensland,  Australia;  and  in  the  states  of 
hia,  Pemambuco,  Maranhao,  Santa  Catha: 
and  Rio  Grande  do  Sul,  Brazil. 


1  Southern  States:  Alabama,  Georgia,  Kentucky,  Mitsi 
North  Carolina,  South  Carolina,  Tennessee,  Texas,  and  Vi 
Weet  Indies:  Jamaica,  Porto  Rico,  St.  Lucia,  and  Trinidad;  d 
America:  Costa  Rica,Guatemala,  Nicaragua,  Panama,  and  Sal 
South  America:  the  Federal  District  and  the  states  of  '. 
Maranhio,  Minas  Geraes,  Parana,  Pernambuco,  Rio  de  Janeir 
Grande  do  Sul,  Sao  Paulo,  and  Santa  Catharina  in  Brazil;  and  ( 
bia;  The  East;  Ceylon,  Papua,  Queensland,  Seychelles,  and 
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Nearing  the  Goal  in  the  Southern  States 

Operations  in  the  Southern  States  for  the  past 
ten  years  illustrate  the  principle  above  set  forth. 
In  1910-1911  the  Rockefeller  Sanitary  Commis- 
sion entered  into  joint  arrangement  with  eleven  1 1| 
states  for  the  relief  and  control  of  hookworm  f 
disease.     Five  years  later  the  unfinished  labors  \ 
of   the   Commission    were   taken  over  by   the  | 
International  Health  Board  and  have  been  con-  I 
tinned    to    the    present.     The    time    has    now 
arrived  when  one  may  say  the  object  which 
the  Commission  had  in  mind  has  been  accom- 
plished, and  the   arrangement,  so  far  as   this 
disease   is   concerned,    may  be    brought    to   a 
satisfactory  close. 

These  states  have  not  been  freed  of  hookworm. 
Far  from  it.  The  accomplishment  of  that  result, 
it  was  understood  and  stated  in  the  beginning, 
is  a  thing  that  no  outside  commission  could  do 
if  it  would  and  that  no  such  organization  should 
do  if  it  could.  This  is  a  work  for  permanent 
agencies  operating  over  long  periods  of  time. 
Nevertheless,  the  object  which  the  Commission 
set  out  to  accomplish  has  been  achieved.  The 
disease  has  been  greatly  reduced  in  both  severity 
and  prevalence;  the  people  have  been  enlight- 
ened as  to  its  importance,  its  relief,  and  the 
means  of  its  final  control;  permanent  agencies 
rooted  in  the  soil  are  committed  to  the  task;  and 
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a  sustaining  public  sentiment  has  been  ere; 
in  the  interest  of  more  general  measures  for 
better  protection  of  health.  Legislative  ap 
priations  for  public  health  purposes  have 
creased  during  the  ten  years  more  than  500 


1917  [,117,351 1 

1918  1,416411 1 

1919  t.543,31<  I 

1920  1,735359  | 


Fig.  15. — Appropriations  of  legislatures  to  State  Boards  of  I 
in  eleven  Southern  States.  1910-1920.  Funds  for  anti-tuber< 
work  included 

cent.  Full-time  county  organization  is  b 
rapidly  developed  and  measures  against  hi 
worm  are  being  absorbed  in  more  general  sche 
of  disease  control.  In  short,  the  foundation 
been  laid  in  these  states  for  a  tax-suppo 
health  service,  state  and  local,  which  ma] 
depended  upon  in  the  end  for  the  contrc 
hookworm  and  other  preventable  diseases. 

Comradeship  with  the  states  in  this  service 
been  an  inspiring  privilege.  Withdrawal  j 
participation  in  measures  directed  specific 
against  this  one  disease  does  not  terminat 
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Fig.  16. — Decline  in  hookworm  incidence  among  school 
children  in  Southern  States  during  ten-year  period,  1911 
to  1920.  Based  on  examination  of  38,840  cases  in  twelve 
counties 
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disturb  this  relationship.  It  makes  possible 
rather  the  transfer  of  effort  to  what  have  come 
to  be  the  more  strategic  points  in  the  general 
scheme  of  development.  These  are  for  the 
present  malaria  con- 
trol, the  county  health 
service,  and  the  train* 
ing  of  personnel  for 
rfie  services  that  are 
cyfng  created^. 
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disturb  this  relationship.  It  makes  possible 
rather  the  transfer  of  effort  to  what  have  come 
to  be  the  more  strategic  points  in  the  general 
scheme  of  development.  These  are  for  the 
present  malaria  con- 
trol, the  county  health 
service,  and  the  train- 
ing of  personnel  for 
the  services  that  are 
being  created. 
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Retuming  Operationt  in 
the  West  Indies 

During  the  war  it 
became  necessary  on 
account  of  shortage  in 
personnel  to  discon- 
tinue active  measures 
against  hookworm  in 
three  colonies  of  this 
group.  Operations 
are  now  in  progress  in  Trinidad,  St.  Lucia, 
Jamaica,  and  Porto  Rico,  with  preparations 
under  way  for  re-opening  the  work  in  Dutch 
Guiana,  British  Guiana,  and  Grenada.  In  all 
these  countries  government  has  undertaken  to 
establish  and  maintain  a  system  of  soil  sani- 
tation well  in  advance  of  the  mobile  clinics 
which  follow  with  an  organized  scheme  of  in- 


Fig.  18. — Decline  in  catet  of 
typhoid  fever,  Monroe  county, 
Mittittippi,  1917  to  1920.  Meas- 
ures against  typhoid  fever  con- 
stitute an  important  feature  of 
county  health  work 
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tensive    treatment    and   education.     The 
standing  features  of  recent  development 
been  a  slow  but  steady  growth  in  Governi 
support;  conspicuous    advance,    particular! 
Trinidad   and   Jamaica,  in  sanitation;  an^ 
appreciable   movement   in   the   direction 
more  general  scheme  of  public  health. 

Government  Assuming  the  Burden  in  Brazil 

In  Brazil  official  agencies  are  taking  ovei 
burden  of  hookworm  control  and  are  going 
ward  with  great  energy  in  the  development 
general  program  of  public  health.  In  the  aut 
of  1916  operations  were  opened  in  this  cou 
with  an  infection  survey  followed  by  a  demon 
tion  in  the  state  of  Rio.  After  this  first  dei 
stration,  for  which  the  Board  provided 
funds,  the  service  was  rapidly  extended  on 
basis  of  increasing  government  support  to 
Federal  District  and  nine  states.  Respons 
the  part  of  officials  and  the  people  has 
hearty.  Within  four  years  the  influence  oi 
work  has  reached  the  entire  populated  are 
the  country.  The  prevalence  and  menace  o 
disease  have  been  demonstrated;  the  pe 
have  been  interested  and  instructed;  an  a^ 
ened  public  sentiment  has  multiplied  appro] 
tions  for  public  health  purposes  many  : 
l^j    1  Federal  and  state  departments  of  health  witli 


Digitized  by 


Google 


HOOKWORM  CONTROL 


33 


Digitized  by 


Google 


34  INTERNATIONAL  HEALTH   BOARD 

larged  powers  and  increased  resources  have 
united  in  a  national  scheme  of  rural  sanitation  in 
which  hookworm  disease  and  malaria  are  given 
first  place.  A  heartening  example  of  govern- 
ment team-play!  In  addition  to  sharing  in  the 
scheme  of  rural  sanitation  on  an  equal  basis 
with  the  states,  the  Federal  service — recently  ex- 
panded into  a  national 
department  of  health 
under  the  energetic 
leadership  of  Dr.  Car- 
los Chagas — is  organ- 
izing for  the  Federal 
District  special  serv- 
ices for  venereal  dis- 
eases and  tuberculosis. 
A  part  of  the  plan  is 
to  be  a  training  cen- 
ter for  visiting  nurses 
in  Rio  de  Janeiro. 

Here,  as  in  the 
Southern  States,  the 
time  has   arrived  for 
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Fig.  20. — Increase  in  funds  ap- 
propriated for  rural  sanitation  by 
Federal  and  local  governments  in 
Brazil,  1917-1921 


gradually  releasing  funds  that  have  been  de- 
voted to  demonstrations  in  the  control  of  one 
disease  in  order  to  apply  them  in  ways  that 
may  serve  the  cause  to  best  advantage  under 
present  conditions.  It  is  recognized  that  among 
the   more   important   immediate   needs   in  the 
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further  development  of  effective  service  in  Brazil 
are:  the  introduction  of  the  trained  visiting 
nurse;  county  organization  as  an  integral  part 
of  the  state  system;  and  at  least  one  insti- 
tution adequately  equipped  to  provide  training 
for  the  personnel  needed  to  meet  the  require- 
ments of  this  almost 
unprecedented  expan- 
sion in  public  health  re- 
sources and  activities. 

Progress  in  Central 
Anierica 

The  Central  Ameri- 
can republics  are  small 
and  their  resources  are 
limited.  Measures 
against  hookworm  dis- 
ease were  undertaken 
in  these  countries  in 
1914  and  1915  with 
little  expectation  of 
rapid  development  in  general  sanitation.  Expec- 
tations are  being  exceeded.  In  Guatemala  under 
the  new  government  the  public  health  service 
has  been  reorganized  and  provided  with  larger 
resources;  by  executive  decree  latrine  construc- 
tion has  been  made  obligatory;  and  fellowships 
are  being  provided  for  the  better  training  of 
personnel.      In   Salvador    preventive    measures 


Fig.  21. — Funds  available  for 
hookworm  work  in  Brazil,  1920, 
by  states 
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are  in  progress  in  twelve  of  the  fourteen  dej 
ments;  Government  has  reorganized  the  nati 
health  service;  is  laying  the  foundation 
diagnostic  laboratory  service;  and  has  n 
available  for  the  year  about  {597,000  for  pi 
health  purposes.  In  Nicaragua  considei 
progress  is  being  made  in  soil  sanitation;  Go\/ 
ment  is  establishing  a  national  departmen 
health  and  is  asking  the  Board's  counsel  ii 
organization;  and  a  fellowship  has  been 
vided  as  a  first  step  in  the  training  of  men 
this  service.  In  Panama  a  permanent  sani 
staff  is  being  slowly  but  steadily  developed; 
Government  has  more  than  doubled  its  an; 
appropriation  for  the  work. 

In  Costa  Rica  the  first  stage  of  the  work 
been  completed.  The  country  has  been  sysl 
atically  covered;  Government  has  steadily 
creased  its  support  and  has  created  a  nati< 
department  of  health  with  a  special  division 
the  control  of  hookworm  disease.  Accordin 
present  plans  entire  responsibility  for  the  { 
port  and  administration  of  the  work  is 
be  transferred  to  national  authorities,  and 
Board's  representative  is  to  be  withdrawn 
the  end  of  July,  1921.  A  limited  numbe 
fellowships  are  to  be  provided  for  the  trainin 
Costa  Rican  physicians  for  the  new  Governn 
service. 
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First  Demonatratloii  in  CSolombia 

The  first  demonstration  in  measures  against 
hookworm  disease  in  Colombia  was  opened  with 
official  ceremonies  in  June,  1920.  A  survey 
carried  out  during  the  previous  year  had  sug- 
gested an  average  infection  of  about  75  per  cent 
for  the  entire  population.  It  is  estimated  that 
there  are  in  the  country  approximately  3,250,000 
infected  persons,  more  than  300,000  of  whom 
have  been  rendered  non-productive  by  this  one 
preventable  disease.  Officials,  planters,  and  the 
people  are  keenly  interested  and  'have  given 
active  support.  Government  has  pushed  soil 
sanitation  far  in  advance  of  the  mobile  clinics 
and  within  six  months  has  increased  its  tax- 
supported  sanitary  staff  from  eleven  to  eighty- 
five.  One  hears  talk  of  a  ministry  of  health. 
In  the  meantime  the  Board  is  providing  fellow- 
ships in  public  health  for  a  limited  number  of 
promising  young  Colombian  physicians. 

Promoting  Sanitation  in  the  Far  East 

Hookworm  control  as  a  means  to  public  health 
is  making  progress  in  the  Far  East.  Notable 
developments  in  Australia  are  reported  in  a 
separate  section.  India,  with  its  population  of 
more  than  300,000,000,  suffers  the  handicap  of 
an  extremely  heavy  infection  and  for  years  has 
served  as  an  endemic  focus  from  which,  through 
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the  emigration  of  labor,  the  disease  has 
carried  to  many  lands.  It  is  among  the  1 
coolies  imported  from  South  India  that 
heavier  infection  is  found  today  in  Ceylon 
Federated  Malay  States,  Fiji,  Natal,  Bi 
Guiana,  and  some  of  the  West  Indies.  The 
systematic  attack  on  the  disease  at  this  in 
tant  source  was  made  by  Lieut.  Col.  Cla 
Lane,  of  the  Indian  Medical  Service,  in  191 
the  tea  estates  of  Assam.  In  response  to  of 
request  the  Board  sent  a  representative  d\ 
the  year  to  direct  operations  in  Madras  p 
dency,  and  it  has  under  consideration  a  sii 
proposal  from  Bengal.  The  island  of  Maui 
has  been  surveyed  preparatory  to  an  a( 
campaign.  In  Fiji  Government  is  underta 
advance  soil  sanitation  in  preparation  for  j 
vival  of  the  field  clinics  which  were  suspei 
during  the  war.  In  Ceylon  the  clinics,  ha 
completed  for  the  time  being  their  work  or 
rubber  and  tea  estates,  have  been  transfc 
to  the  low-country  villages  for  a  series  of  dei 
strations  among  the  native  Singhalese, 
joint  action  of  Government  and  planters,  sa 
tion  on  the  estates  is  being  continued  bu 
most  of  them  has  not  yet  reached  a  satisfac 
standard.  In  the  Seychelles  Government 
undertaken  a  thoroughgoing  demonstratio 
hookworm  control.    The  islands  have  been 
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crcd  by  a  systematic  campaign  of  treatment  and 
education,  sanitation  is  being  continued  under 
official  inspectors,  and  as  shown  by  re-survey 
carried  out  during  the  year  a  marked  reduction 
in  the  infection  rate  has  been  accomplished.  In 
Siam,  with  strong  Government  backing  and 
energetic  Red  Cross  participation,  the  field 
clinics  are  treating  more  than  1,000  persons  per 
week.  Soil  sanitation  is  making  perceptible 
progress,  though  under  extreme  diificulties,  and 
an  active  educational  propaganda  is  driving  home 
over  a  wide  region  the  lessons  the  clinics  are 
teaching.  Government  has  recently  expressed  a 
desire  to  have  the  work,  which  hitherto  has  been 
confined  to  northern  Siam,  made  national  in 
scope.  This  move  makes  acute  the  need  of  a 
modem  medical  school  in  Bangkok  for  the  ade- 
quate training  of  Siamese  physicians. 

Greatinft  a  Ministry  of  Health  in  Australia 

Australia  has  shown  its  usual  enterprise  in 
taking  advantage  of  the  presence  of  a  relatively 
light  hookworm  infection  in  a  limited  region  for 
the  promotion  of  a  Commonwealth  scheme  of 
public  health.  The  movement  began  in  1917 
with  an  infection  survey  of  Papua.  A  survey  and 
demonstration  in  Queensland  the  following  year 
led  to  an  undertaking  on  a  national  scale  in 
which  the  Federal  quarantine  service  and  the 
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States  united.  For  two  years  under  this  jc 
arrangement  the  country  has  had  a  demons! 
tion  in  effective  tearh-play.  Officials,  physicia 
arid  the  people  have  given  support;  measures 
the  control  of  hookworm  disease  are  being 
panded  into  a  more  comprehensive  plan  of  n: 
sanitation;  and  the  new  service  is  being  exten( 
to  the  states,  to  Papua,  and  to  the  territ 
formerly  known  as  German  New  Guinea.  A 
now  comes  report  of  a  step  of  far-reaching  i 
portance.  To  meet  its  share  of  the  increas 
responsibility  the  Commonwealth  governm< 
has  created  a  ministry  of  health.  Under 
energetic  leadership  of  Dr.  J.  H.  L.  Cumpst 
formerly  head  of  the  Federal  quarantine  servi 
no  time  is  being  lost  in  its  organization.  In 
sponse  to  request  the  Board  has  undertaken 
lend  to  the  new  ministry  during  the  early  sta, 
of  its  development  the  services  of  Dr.  Sawye 
its  present  representative  in  the  country, — of 
industrial  hygienist,  and  of  a  sanitary  engine 
to  assist  in  the  maturing  of  plans  for  a  pul 
health  laboratory  service;  and  to  provide 
limited  number  of  fellowships  for  the  traini 
of  Australian  personnel. 


Field  Studies 

The  Board  has  not  entered  the  field  of  reseai 
as  such;  it  is  engaged  primarily  in  promoti 
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the  more  eflFective  use  of  the  knowledge  which 
we  have  in  the  control  of  disease.  It  does  aid  in 
developing  schools  of  hygiene  which  are  expected 
to  add  to  knowledge,  and  it  contributes  directly 
to  research  when  in  need  of  an  answer  to  ques- 
tions arising  from  its  practical  field  work.  Dur- 
ing the  year  field  studies  have  been  conducted 
concerning  hookworm  infection;  treatment  of 
hookworm  disease;  technique  of  stool  examina- 
tion; fish  as  a  factor  in  mosquito  control;  and 
effect  on  malaria  incidence  of  screening,  killing 
mosquitoes  in  dwellings,  and  impounding  water  in 
bayous.  Members  of  the  field  staff  have  assisted 
Dr.  Noguchi  of  the  Rockefeller  Institute  in  the 
further  testing  of  his  yellow  fever  vaccine  and 
serum.  Results  of  the  studies  in  the  treatment 
of  hookworm  disease  carried  out  by  Dr.  Darling 
and  Dr.  Smillie  in  Brazil  are  being  put  to  prac- 
tical test  in  a  number  of  field  clinics  in  that 
country,  with  indications  of  a  very  considerable 
gain  in  speed  and  economy  of  operation. 

Public  Health  Laboratory  Service 

The  laboratory  and  reliable  vital  statistics 
are  the  necessary  basis  of  intelligent  public 
health  administration.  In  response  to  repeated 
requests  for  counsel  the  Board  has  made  provi- 
sion, in  the  appointment  of  Colonel  F.  F.  Russell 
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of  the  Army  Medical  Service  to  membership 
its  staff,  for  giving  aid  to  governments  in  org 
izing  or  further  developing  their  public  hei 
laboratory  service.  He  has  given  such  ass 
ance  during  the  year  to  Alabama,  Mississi] 
Kansas,  and  Czechoslovakia. 


Creating  a  Health  Service  In  Czechoslovak 

Under  the  Empire  the  administration  of  pul 
health  for  the  areas  now  constituting  Czec 
Slovakia  was  centered  in  Vienna  and  Budap 
The  present  Government  is  confronted  with 
task  of  creating  a  new  service  and  training  a  s 
to  administer  it.  By  invitation  two  represei 
tives  of  the  Board  visited  Prague  in  Febru 
for  conference  with  Government  authorities  \ 
a  preliminary  study  of  conditions.  Propoi 
matured  at  that  time  and  approved  by 
Board  at  its  meeting  in  May  are  now  in  opi 
tion.  The  Board  has  a  representative  at  Pra 
placing  American  experience  at  the  service 
the  ministry  and  interpreting  Czech  conditi 
and  experience  to  the  home  office;  as  guests 
the  Board  a  group  of  officials  representing 
ministry  have  visited  England  and  the  Uni 
States  to  study  public  health  administrati 
thirteen  fellowships  in  public  health  have  b 
provided  for  young  Czech  physicians  in  train 
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for  the  service  being  developed  at  home;  and 
during  the  .autumn  the  Board's  laboratory  spe- 
cialist visited  the  country  and  assisted  in  matur- 
ing plans  for  a  national  public  health  laboratory 
service.  The  plans  provide  for  a  laboratory  at 
Prague,  with  branch  laboratories,  as  the  service 
requires,  at  suitable  points  throughout  the 
country.  The  scheme  will  center  in  an  institute 
of  public  health  with  seven  divisions :  providing 
for  anti-rabic  vaccinations;  production  of  small- 
pox vaccine;  production  of  sera;  food  inspec- 
tion; drug  inspection;  diagnostic  laboratory;  and 
courses  for  the  training  of  public  health  workers. 
It  is  to  be  under  the  ministry  of  health  and  on 
the  side  of  instruction  is  to  be  intimately  related 
to  the  University  Medical  School.  Government 
has  appropriated  for  public  health  purposes  for 
the  year  1921,  81,891,71?  crowns. 


Institutes  of  Hygiene   and  Training   in   Public 

Health 

The  key  to  permanent  progress  is  in  the  de- 
velopment of  the  science  of  hygiene  and  the 
training  of  men  for  practical  public  health  ad- 
ministration. There  is  opportunity  at  the 
present  time  for  important  work  by  a  limited 
number  of  institutions  with  adequate  resources 
that  shall  undertake  to  cover  broadly  the  field 
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of  hygiene  and  public  health,  and  to  coml 
with  the  work  of  instruction  and  qi  praci 
training  the  cultivation  of  the  fundame 
sciences.  In  addition  to  these  there  will  be  n 
abundant  facilities  in  the  form  of  short  inten 
courses  for  the  continued  improvement  of 
workers  in  the  service.  The  Johns  Hop! 
School  of  Hygiene  and  Public  Health  enrc 
during  the  year  one  hundred  students,  of  wl 
twenty-nine  took  the  short  course.  Propo 
have  been  submitted  for  the  development 
schools  of  public  health  at  Prague  and  at 
Paulo,  Brazil.  The  Board  contributed  tow 
the  maintenance  of  a  health  officers'  institut 
short  course  in  Georgia;  and  plans  are  bt 
matured  for  a  similar  institute  for  visiting  nu 
in  the  state  of  New  York.  The  Board  provi 
during  the  year  thirty-four  fellowships  in  pu 
health  for  selected  physicians  from  ten  cc 
tries:  Mexico,  Salvador,  Costa  Rica,  Porto  R 
Colombia,  Brazil,  France,  Czechoslovakia,  C 
ada,  and  the  United  States. 

Publications 

The  following  is  a  complete  list  of  the  reports 
publications  issued  by  the  International  He 
Board  during  the  year  1920: 
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P&iMTED  Repo&ts  {for  general  distribution) 

Annual  Report  for  the  Year  1919. 

Hookworm  and  Malaria  Research  in  Malaya,  Java,  and  the  Fiji 
Itlandt  (Report  of  Uncinariasis  Commission  to  the  Orient,  1915- 
1917).  By  S.  T.  Darting,  M.D.,  M.  A.  Barber,  Ph.D.,  H.  P.  Haclcer, 
M.D. 

Lithographed  Repoets  {for  limited  distribution) 

Annual  ReporU  for  1919  on  Work  for  the  Relief  and  Control  of 
Hookworm  Disease  in  the  following  countries: 

West  Indies 

British  Guiana  Dr.  F.  W.  Dershimer 

Jamaica  Dr.  P.  B.  Gardner 

St.  Lucia  Dr.  Stanley  Branch 

Trinidad  Dr.  G.  C.  Payne 

Gentrml  America 

Costa  Rica  Dr.  Louis  Schapiro 

Guatemala  Dr.  W.  T.  Burres 

Nicaragua  Dr.  D.  M.  MoUoy 

Panama  Dr.  F.  A.  Miller 

Salvador  Dr.  C.  A.  Bailey 

Sooth  America 

Brazil  Dr.  L.  W.  Hackett 

The  East 

Ceylon  Dr.  W.  P.  Norris 

Queensland  Dr.  W.  A.  Sawyer 

Seychelles  Dr.  J.  F.  Kendrick 

Siam  Dr.  M.  E.  Barnes 

Report  on  Hookworm  Infection  Survey  and  Malaria  Survey  of 
Porto  Rico  from  December  26,  1919,  to  January  28,  1920— Dr.  J.  B. 
Grant.  ^ 

Report  on  Use  of  Top  Minnow  (Gambusia  affinis)  as  an  Agent  in 
Mosquito  Control — Dr.  H.  H.  Howard. 

Artidee  and  Reprinti 

The  following  is  a  list  of  other  contributions  to 
medical  and  public  health  literature  which  were 
made  during  the  year,  most  of  them  in  the  form  of 
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articles  published  in  medical  journals  that  are  wid 
circulated  among  persons  interested  in  medical  a 
public  health  topics: 

D&.  C.  C.  Ba88 

Attempt  to  explain  the  greater  pathogenicity  of  Plasmodi 
falciparum  as  compared  with  other  species.  Journal  of  Trap 
Medicine  and  Hygiene,  Oct.  1,  1920,  v.  23,  p.  237-238. 

Campaign  against  malaria:  malaria,  how  to  get  rid  of 
Mississippi  Sute  Board  of  Health.  HeaUh  BuUeiin,  O 
Dec,  1920,  V.  8,  p.  1-2.     Same  reprinted. 

Responsibility  of  physicians  who  treat  malaria  cases.  Sa 
em  Medical  Journal,  Oct.,  1920,  v.  13,  p.  693-695. 

Studies  on  malaria  control: 

No.  10.  Cure  of  infected  persons  as  a  factor  in  malaria  com 
American  Journal  of  Public  Health,  Mar.,  1920,  v.  10,  p.  216-! 
Same  reprinted. 

No.  11.  Control  of  malaria  by  quinine  sterilization  of 
human  host.  Southern  Medical  Journal,  Apr.,  1920,  v.  13 
250-256.     Same  reprinted. 

D&.  M.  E.  Connor 

Yellow  fever  control  in  Ecuador;  preliminary  report.  Jam 
of  the  American  Medical  Association,  Mar.  6,  1920,  v.  74 
650-651.  Same  reprinted.  Spanish  trans,  in  Journal  of 
American  Medical  Association  (Spanish  edition),  Apr.  1,  1! 
V.  3,  p.  456-458.     Same  reprinted. 

Yellow  fever  in  Ecuador;  final  report.  Journal  of  the  Am 
can  Medical  Association,  Oct.  30,  1920,  v.  75,  p.  1184-11 
Same  reprinted. 

Diu  S.  T.  Darung 

Experimental  inoculation  of  malaria  by  means  of  Anoph 
ludlowi.  Journal  of  Experimental  Medicine,  Sept.  1,  1920 
32,  p.  313-319.    Same  reprinted. 

Observations  on  the  geographical  and  ethnological  distri 
tion  of  hookworms.  Parasitology,  Sept.,  1920,  v.  12,  p.  217-: 
Same  reprinted. 

Suggestions  for  the  mass  treatment  of  hookworm  infect! 
Lamcel,  July  10,  1920,  v.  2,  p.  69-72.     Same  reprinted. 

Dr.  S.  T.  Darung  &  Dr.  W.  G.  Smilub 

Teaching  of  vital  statistics  to  medical  studcno  in  Bn 
Journal  of  the  Awuricam  Medical  Association,  July  31,  1920 
75,  p.  337-339.     Same  reprinted. 
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Da.  J.  A.  Ferrell 

Results  of  recent  efforts  to  control  maUria.  Southern  Medical 
Jtmrnal,  Apr.,  1920,  v.  13,  p.  256-260.     Same  reprinted. 

RAle  of  the  latrine  in  the  control  of  hookworm  disease.  A  meri^ 
can  Journal  of  Public  Health,  Feb.,  1920,  v.  10,  p.  138-140. 
Same  reprinted. 

Compensation  of  health  officers.  American  Journal  of  Public 
Health,  July,  1920,  v.  10,  p.  569-575.     Same  reprinted. 

D».  W.  C.  GoRGAS,  Dr.  H.  R.  Carter,  &  Dr.  T.  C.  Lyster 

Yellow  fever;  its  distribution  and  control  in  1920.  Southern 
Medical  Journal,  Dec,  1920,  v.  13,  p.  873-880.     Same  reprinted. 

Dr.  Juan  Guiteras 

Observations  on  yellow  fever  in  Martinique.  Sanidad  y 
Beneficencia,  Havana,  Apr. -June,  1920,  v.  23,  p.  232-236. 

Dm.  L.  W.  Hacrett 

O  problema  da  uncinariose  (The  hookworm  problem).  Brazil- 
Medico,  Rio  de  Janeiro,  July  31,  1920,  v.  34,  p.  497. 

Dr.  H.  H.  Howard 

Malaria  control  in  communities  by  anti-mosquito  measures. 
Mississippi  State  Board  of  Health.  Health  Bulletin,  Oct.- 
Dec,  1920,  V.  8,  p.  2-5.     Same  reprinted. 

Malaria  control  in  rural  communities  by  anti-mosquito 
measures.  Southern  Medical  Journal,  Apr.,  1920,  v.  13,  p. 
260-266.     Same  reprinted. 

E.  C.  Meter 

Community  medicine  and  public  health.  Anurican  Journal 
of  Public  Health,  June,  1920,  v.  10,  p.  489-497.     Same  reprinted. 

Discussion  of  Dr.  Emerson's  paper,  "A  standard  budget.*' 
American  Journal  of  Public  Health,  Apr.,  1920,  v.  10,  p.  353-354. 

Methods  for  the  defense  of  public  health  appropriations. 
American  Journal  of  Public  Health,  Mar.,  1920,  v.  10,  p.  201-209. 
Same  reprinted. 

Dm.  G.  P.  Paul 

The  planters  and  hookworm  disease.  Planters*  Chronicle, 
Coimbatore,  Madras,  India,  Oct.  2,  1920,  v.  15,  p.  672-674. 

Dr.  W.  G.  Smillie 

Beu-naphthol  poisoning  in  the  treatment  of  hookworm  dis- 
ease. Journal  of  the  American  Medical  Association,  May  29, 
1920,  V.  74,  p.  1503-1506.  Same  reprinted.  Spanish  trans,  in 
Journal  of  the  American  Medical  Association  (Spanish  edition), 
June  15,  1920,  v.  3,  p.  798-802. 
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Plague-like  organisms  in  the  wild  rats  of  Sao  Paulo,  Bri 
Journal  of  Infectious  Diseases,  Oct.,  1920,  v.  27,  p.  378-3 
Same  reprinted. 

Prevalence  of  Leptospira  ictero-hemorragiae  in  the  wild  i 
of  Sao  Paulo,  Braul.  BuUeUn,  SociSU  de  Patkolotie  Exotu, 
Paris.    July  7,  1920,  v.  13,  p.  561-568.     Same  reprinted. 

Dr.  G.  K.  Strode 

Medical  inspection  of  schools  in  Pennsylvania.  Mod 
Medicine,  Nov.,  1920,  v.  2,  p.  758-761. 

Dr.  H.  a.  Taylor 

Malaria  control  through  the  application  of  anti-mosqu 
measures  and  some  of  the  results  obtained  in  southeast  Arkani 
Southern  Medical  Journal,  May,  1920,  v.  13,  p.  339-344.  Sa 
reprinted. 

G.  E.  Vincent 

America's  world  war  against  disease.  New  York  Tii 
Current  History,  Oct.,  1920,  p.  131-136. 

Ideals  and  their  function  in  medical  education.  Journal 
the  American  Medical  Association,  Apr.  17,  1920,  v.  74,  p.  10< 
1068.  Same  reprinted.  Spanish  trans,  in  Journal  of  the  Ann 
can  Medical  Association  (Spanish  edition),  June  15,  1920,  v. 
p.  795-798.     Same  reprinted. 

The  missionary  doctor  in  China;  past  achievements  and  futi 
outlook.     China  Medical  Journal,  Shanghai,  May,  1920,  v. 
p.  325-328.     Same  reprinted. 

The  Rockefeller  Foundation's  work  in  Pan-America.  Bullet 
Pan-American  Union,  Washington,  Oct.,  1920,  v.  51,  p.  389-4 

Dr.  B.  E.  Washburn 

Co-operative  county  health  work  in  North  Carolina.  Sou 
ern  Medical  Journal,  Oa.,  1920,  v.  13,  p.  710-712. 

Dr.  B.  L.  Wyatt 

Work  of  the  Commission  for  the  Prevention  of  Tuberculosii 
France  in  the  department  of  Eure-et-Loir.  American  Reo\ 
of  Tuberculosis,  July,  1920,  v.  4,  p.  347-369.     Same  reprinted 

Dr.  F.  C.  Yen 

Control  of  hookworm  disease  at  the  Pinghsiang  colliery,  Ng 
Yuen,  Kiangsi.  National  Medical  Journal  of  China,  Shangh 
June,  1920,  v.  6,  p.  71-92. 
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EXTENT  AND 


SEVERITY  OF  HOOKWORM 
DISEASE  1 


During  1920  hookworm  infection  surveys  were  conducted  in  sixteen 
areas.*  In  these  areas  the  incidence  as  indicated  by  microscopic 
examination  of  feces  ranged  from  the  complete  absence  of  infection 

recorded    in    four    Australian  

state*  to  the  almost  universal 
infection  recorded  in  the  states 
of  Bahia,  Pernambuco,  and 
Maranhio,  Brazil.  In  areas 
where  the  rate  of  infection  was 

high    the   disease    was    found 

to   be  prevalent   even    among 

those    who   had  the  means  to 

cure  and  who  protect  them- 
selves against  it.    Thus,  in  the 

state  of  Santa    Catharina,   in 

Brazil,    78   per   cent   infection 

was  recorded  among  those  who 

could  read,  57  per  cent  among 

thoae  who  claimed  to  use  la- 
trines, and  46  per  cent  among 

a   group  of  teachers,  doctors, 

druggists,  lawyers,  and  fazenda 

or  plantation  owners. 
Distribution  of  Hooicwomi 

DiMttM  in  Braxfl.  Surveys 
have  now  been  made  of  all  the 

larger  states  of  the   Brazilian 

littoral  except  Pari.    The  gen- 
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Fig.  26. — Incidence  of  hookworm 
and  other  parasitic  infection  in  five 
Brazilian  sutes  surveyed  during  1920 


eral  resulu  are  indicated  on  the  map.  Fig.  27.  The  southern  bound- 
ary of  Bahia  may  be  taken  as  the  dividing  line  between  an  area 
of  severe  infection  to  the  north  and  an  area  to  the  south  where  the 
infection,  although  probably  still  high  in  rural  regions,  is  on  the 

'  Pjicd  OD  1930  f«rfwtlMi  mnrcyi. 

*  The  wtMtm  of  Bahia.  Femambuoo.  Maranhio,  Rio  Grande  do  Sul.  and  Sanu 
Cathartaa  in  Biasil:  the  repabHc  of  ColomMa;  the  isiandt  of  POrto  Rioe.  Santo 
Doainco.  and  Mauritius:  tlie  pnsidency  of  Madras.  India;  and  the  tutes  of  Qucena- 
land.  South  AnttraUa.  Victoria.  Northern  Territory.  New  South  Wales,  and  Tas- 
■anJainAMsriaHa 

SS 
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average  less  intense.  This  area  of  less  intense  infection  extent 
to  the  southern  boundary  o/  Sao  Paulo.  Along  the  coast  the  in< 
dence  remains  about  80  per  cent  to  the  extreme  southern  lino 
of  Brazil,  although  in  the  southernmost  state — Rio  Grande  do  S 
—this  condition  is  confined  to  a  very  narrow  strip  indeed.    A  li 

tie  further  inland  the  i 

cidence  drops   to  70  p 

cent,    and    beyond    fa 

away  rather  abruptly 

nothing. 

Infection  along  the  1; 
toral  seems  to  be  inva 
ably  more  severe  thi 
further  inland.  This  co 
dition  is  probably  due 
the  different  regions 
different  combinations 
causes,  into  which  ent 
climate,  concentration 
population,  and  prevaili 
occupations  of  the  rui 
inhabitants.  In  northc 
Sao  Paulo  and  sou  the 
Minas  the  high  incidei 
of  infection  teems  to 
due  mainly  to  intensi 
agriculture;  in  Rio  a 
Santa  Catharina  to  p 
dcularly  favorable  con 
tions  of  soil,  temperatu 
and  moisture.  In  t 
three  northern  sutes  si 
veyed  the  difference 
slight  but  still  appan 
(Fig.  27). 

There  remain  along  1 
coast  six  sutes  of  re 
dvely  small  areas  whi 
have  not  yet  been  surveyed.  The  indications  are  that  two  of  th( 
— Piauhy  and  Ceari,  which  lie  between  Maranhio  and  Bahia^ 
not  show  the  same  high  incidence  of  infection  as  the  latter  stat 
Piauhy  and  Ceari  suffer  periodically  from  long-continued  droughu 
sometimes  a  year  passes  without  rain;  and  this  situation  in  iu 
would  tend  to  control  hookworm  infection.  Alagoas  and  Serg 
will  probably  show  the  same  infection  as  the  bordering  states 
Pernambuco  and  Bahia;  Parahyba  and  Rio  Grande  do  Norte  m 
be  expected  to  show  a  transition  from  the  universal  infection 
Pernambuco  to  the  less  serious  situation  supposed  to  exist  in  Cea 


Fig.  27. — Distribution  of  hookworm 
infection  in  Brazil,  as  indicated  by  infec- 
tion surveys.  Note  extreme  high  inci- 
dence along  the  coast 
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In  the  great  interior  states 
of  Braril  the  population  is 
so  sparse  that  hookworm 
disease  becomes  one  of  the 
less  important  problems. 

Infection  Rate  in  Co- 
lombia. In  the  infection 
survey  of  Colombia,  inves- 
tigation was  limited  to  the 
department  of  Cundina- 
marca.  This  department 
includes  within  its  bound- 
aries all  the  climatic  zones 
into  which  the  country  is 
divided  and  is  believed  to 
be  fairly  representative  of 
the  country  at  large. 

Examination  of  8,465 
representative  persons 


Fig.  28. — ^Infecdon  survey  map  of  Cun- 
dinamarca,  Colombia.  (Insert  shows  loca- 
tion of  the  department  in  the  republic) 


from  forty-five  different  districts  and  all  of  the  zones  showed  6,613, 

or  78.1  per  cent,  to  be  harboring  hookworms.     The  incidence  was 

found  to  vary  inversely  with  the  altitude,  decreasing  rapidly  as  the 

cold    zone    was     approached. 

The  highest  rate  of  infection 

(88.1    per  cent)  was  found  in 

the  provinces  of  Guaduas  and 

Tequendama;  the  lowest  (9.6 

per  cent)  in  Bogoti  and  Gua- 

tavita  (Fig.  28). 

The  survey  findings  in  Cun- 
dinamarca  showed  that  the  peo- 
ple who  lived  in  districts  having 
an  altitude  of  less  than  6,600 
feet  had  an  average  infec- 
tion rate  of  84.4  per  cent. 
Among  those  who  lived  in 
higher  altitudes  the  aver- 
age percentage  of  infection 
was  20.4  (Fig.  29).  By  ap- 
plying  these  figures  to  the 
country  as  a  whole,  it  was 
calculated  that  in  a  pop- 
ulation    of     5,072,613     there 

were   as    many    as    3,320.602  p     29.-Hookworm  infection  in 

infected  persons.  Since  10  per  reUtwn  to  altitude.  Colombia.  In 
cent  is  a  reasonable  estimate  of  zonesof  less  than  6,600  feet  elevation, 
the  number  of  hookworm  cases      infectioo  was  practically  universal 
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that  are  unable  to  work,  the  survey  may  be  taken  as  indicating  that 
the  nation  is  supporting  more  than  300,000  persons  who  have  beea 
rendered  non-productive  by  a  single  preventable  disease. 

Incidence  of  Infection  in  Santo  Domingo.  An  estimate  based 
on  the  findings  of  the  survey  of  Santo  Domingo  places  the  approxi- 
mate incidence  of  infection  for  the  country  at  about  50  per  cent.  In 
the  Cibao,  the  fertile  valley  lying  north  of  the  central  mountain 
range,  where  live  57  per  cent  of  the  total  population,  the  rate  of 
hookworm  infection  was  67.4  per  cent  (Fig.  30).  This  region  is  not 
only  the  most  densely  and  uniformly  settled  part  of  the  country,  but 
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Fig.  30. — ^Distribution  of  hookworm  disease  in  Santo  Domingo 

it  presents,  with  its  soil  of  rich  loam  and  its  constantly  recurring 
rainfall,  conditions  almost  ideal  for  the  propagation  of  hookworm 
larvae.  In  the  plains  south  of  the  mountain  range,  where  dwell  an 
additional  28  per  cent  of  the  population — living  chiefly  along  the  sea- 
coast — the  infection  revealed  was  43  per  cent.  Here  was  found  the 
greatest  variation  in  the  incidence  of  infection;  it  was  heaviest  in  the 
vicinity  of  the  capital  and  lowest  in  the  more  sparsely  settled  sections 
lying  along  the  southeastern  coast.  The  arid  western  area,  compris- 
ing the  provinces  of  Monte  Christin  Azua  and  Barahona,  with  a  very 
sparse  population  which  approximates  only  15  per  cent  of  the  total 
for  the  country,  revealed  a  hookworm  incidence  of  11.4  per  cent. 

The  clinical  results  of  the  infection  are  not  severe,  probably  because 
the  population  is  largely  of  negro  blood  and  the  infection  is  in  the 
main  of  reeent  origin.  Tests  made  during  the  course  of  the  survey 
showed  that  the  hemoglobin  of  persons  with  hookworm  disease  was 
not  greatly  reduced.     In  283  infected  persons  the  average  herooglo- 
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bin  was  found  to  be  74.4  per  cent,  at  compared  with  an  average  hemo- 
globin of  79.3  per  cent  in  221  uninfected  persons.  Nevertheless,  in 
•pite  of  the  fact  that  the  disease  has  thus  far  caused  little  clinical 
anemia,  there  is  much  to  indicate  that  its  presence  is  a  serious  hygi- 
enic and  economic  problem  and  likely  to  become  an  ever  more  pressing 
one  as  time  goes  on.  The  need  of  controlling  it,  therefore,  stands 
among  the  more  important  specific  sanitary  problems  to  be  met  by 
the  island  government. 

Hookworm  Infection  in  Mauritius.  In  Mauritius  not  less 
than  two  of  every  three  among  the  2,867  persons  examined  were 
found  to  be  harboring  the 
hookworm  parasite.  The 
persons  examined  included 
all  ages,  all  races,  and  both 
•exes,  and  were  chosen  in- 
discriminately over  wide 
areas.  The  infection  rate 
ranged  from  29.4  per  cent 
among  residents  of  the 
Port  Louis  district  to  100 
per  cent  among  those  of 
Moka  (Fig.  31).  From 
the  survey  records  it  may 
be  conservatively  esti- 
mated that  226,000  per- 
sons in  the  colony  are 
infected. 

The  effecu  of  the  dis- 
ease fall  most  heavily  on 
the  East  Indian  estate  la- 
borers, many  of  whom  are 
extremely  weak,  anemic, 
and  edematous,  and  suffer 
from  disturbances  of  the 
heart.  Persons  present- 
ing these  symptoms  were 
seen  in  all  parts  of  the  island,  but  more  frequently  in  the  districts 
with  the  higher  percentages  of  infection.  Districts  with  much 
rainfall  had  consistently  higher  and  more  severe  types  of  infec- 
tion than  those  with  little  rainfall,  the  incidence  of  infection  in 
wet  and  dry  districts  being,  respectively,  74.6  and  44.7  per  cent 
(Fig.  34). 

Hookworm  Surroy  of  Mmdraa  Presidency,  India.  Demonstra- 
tions or  surveys  were  conducted  during  1920  in  the  Cannanore  jail 
in  Madras  presidency,  India,  on  various  tea  estates,  and  later  in  the 
city  of  Madras.  On  the  tea  estates  a  total  of  2,300  laborers  were 
examined,  and  the  infection  rates  were  found  to  vary  from  83  per 


Fig.  31. — ^Hookworm  infection  survey 
map  of  Mauritius 
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cent  among  laborers  from  dry  dittricu  to  100  per  cent  among  i 
from  wet  districts.  Among  964  inmates  of  the  Cannanore  ji 
hookworm  incidence  of  89.7  per  cent  was  found.  Prisoners  d 
from  all  but  three  of  the  twenty-four  districts  of  the  Presidency 
included  in  the  number  examined.  There  were  very  few  intti 
of  severe  or  even  moderately  severe  hookworm  disease  amoni 
prisoners;  among  the  estate  laborers,  on  the  other  hand,  the  pre 

tion  of  severe  cases,  as  determine 
clinical  observations  as  well  a 
hemoglobin  tests,  was  very  largi 
The  city  of  Madras  was  chose 
investigative  work  in  an  indui 
center.  Among  urban  residenu 
ployed  in  the  cotton  and  silk 
of  the  city,  two  of  every  three  pei 
examined  were  found  to  be  infe 
The  rate  of  55.7  per  cent  f 
among  school  children,  who  al 
without  exception  go  barefoot, 
in  sharp  contrast  with  the  rai 
15.8  per  cent  which  obtained  ai 
teachers,  almost  all  of  whom 
shoes. 

Hookworm  Infection  Not  Vi 
spread  in  Australia.  The  re 
of  the  work  in  Australia  up  to  De 
ber  31,  1920,  lead  to  the  condi 
that  hookworm  infection  is  con 
principally  to  irregular  pockeu  a 
not  very  widespread.  The  prin 
factor  determining  the  shape 
position  of  the  pockets  seems  t 
rainfall.  This  has  greater  influ 
upon  the  extent  and  severity  of  infection  than  have  variatioi 
methods  of  night  soil  disposal:  in  some  communities  of  low  rai 
hookworm  disease  has  gained  no  foothold  in  spite  of  the  groi 
carelessness  in  the  disposal  of  feces. 

Relationship    between    Rainfall    and    Infection.    Sur 

conducted  during  the  year  in  South  Australia  and  Victoria,  vi 
rainfall  is  low  and  occurs  mostly  in  winter,  indicate  that  hookv 
disease  is  absent  from  the  mines  as  well  as  from  the  surface.  ! 
larly,  a  survey  of  the  important  group  of  deep  mines  at  Broken 
in  New  South  Wales,  and  another  survey  begun  on  a  small  sea 
and  around  the  city  of  Darwin,  in  Northern  Territory,  have 
closed  no  hookworm  infection. 

In  Papua  the  infection  rate  is  high,  58.8  per  cent  of  the  U 
persons  examined  to  date  having  been  found  infected.    Even  in 


Fig.  32. — Effect  of  rainfall  on 
hookworm  propagation.  Com- 
parative incidence  of  the  disease 
m  districts  with  heavy  and  with 
light  rainfall.    Mauritius 
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Fig.  33. — Worms  recovered  from  nine-year-old  boy  as 
result  of  one  treatment  with  oil  of  chenopodium.  Eighty- 
nine  hookworms  and  eighty-one  Ascaris.  This  demonstra- 
tion induced  many  to  apply  for  treatment.     Brazil 
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tropical  country,  however,  there  is  an  area  along  the  southern  coast 
in  which  rainfall  is  low  and  the  incidence  of  hookworm  disease  is 
much  reduced.  Of  the  areas  examined  on  the  continent  of  Australia, 
only  the  state  of  Queensland  has  thus  far  shown  a  serious  hookworm 
problem;  even  here,  however,  the  infection  is  confined  to  a  narrow 
strip  of  coastal  area.  Inland  from  the  coastal  ranges  the  rainfall  is 
low  and  hookworm  disease  is  rare  or  absent  (Fig.  35.) 

Racial  Incidence  of  Infection.  Infection  by  race  presents  a 
curious  anomaly  in  Australia.  In  the  few  places  where  the  aborig- 
ines still  live  together,  they  have 
a  much  higher  infection  rate  than 
the  white  people  of  the  same  dis- 
trict. It  is  only  occasionally  that 
a  community  is  found  where  more 
than  30  per  cent  of  the  whites  are 
infected.  Aborigines  living  under 
the  same  conditions  are  all  likely  to 
be  infected.  In  Papua,  also,  the 
high  infection  is  almost  entirely  lim- 
ited to  natives.  There  are,  how- 
ever, only  a  few  whites  living  in  the 
litter  territory. 


SEVERITY  OF  HOOKWORM 
DISEASE 

Usually,  the  higher  the  percentage 
of  persons  infected  in  a  given  local- 
ity, the  larger  is  the  average  number 
of  worms  harbored  by  infected  per- 
sons, the  more  severe  are  the  symp- 
toms, and  the  more  difficult  is  it  to 
bring  the  disease  under  control.  Rates  in  the  preceding  paragraphs 
relating  to  the  incidence  (but  not  the  severity)  of  the  infection  are 
based  entirely  on  the  results  of  search  with  the  microscope  for  eggs 
in  the  feces.  The  work  of  Darling  and  Smillie  has  shown,  however, 
that  the  microscope  offers  no  trustworthy  index  of  the  number  oi 
worms  harbored  by  infected  individuals.  This  information  may  be  ac- 
curately ascertained  only  by  giving  the  persons  a  vermifuge  and  count- 
ing the  worms  expelled  after  the  drug  has  acted.  Studies  which  seek 
to  establish  through  microscopic  examination  the  relationship  of  race, 
sex,  age,  occupation,  and  similar  factors  to  the  incidence  of  hook- 
worm infection  lose  a  large  part  of  their  value  when  considered  in  the 
light  of  information  revealed  by  the  worm-count  method. 


Fig.  35.~Relation  of  rainfall 
to  hookworm  incidence.  North 
Queensland,  Australia 


Value  of  Worm-Count  Surveys.    The  fact  that  the  microscope 
cannot  be  expected  to  reveal  differences  in  the  amount  of  the  infec- 
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tion  was  demonstrated,  for  instance,  in  the  state  of  Sao  Paulo 
worm  counts  showed  that  male  coffee  pickers  had  350  worms 
average  while  their  wives  had  only  fifty;  yet  the  microscop 
do  no  more  than  call  positive  both  the  husbands  and  the 
Worm  counts  are  scarcely  practicable  when  the  incidence  or  s 
of  the  disease  is  to  be  studied  over  a  wide  area  and  within  a 
period  of  time.  Nevertheless,. it  is  sometimes  feasible  to  mail 
as  an  incidental  feature  of  the  work  within  restricted  areas,  a 
was  done  in  the  course  of  the  infection  surveys  conducted 

1920  in  the  states  of  P 
buco  and  Santa  Cat 
Brazil.  In  Pernambm 
500  to  800  worms  were 
edly  recovered  from  tl 
passed  by  agricultural 
ers  during  the  first  fev 
after  treatment,  and  ii 
Catharina  the  worms  o 
after  treatment  with 
five  to  forty  drops  oi 
opodium  ranged  fron 
1,156.  One  child  of  fiv 
expelled  412  hookwori 
the  latter  state,  mc 
children  from  nine  to 
frequently  expelled  fr< 
to  150  Ascaris  (Fig.  32] 
Correlation  bet 
Number  of  Hook 
and  Hemotf  obin 
The  hemoglobin  inde 
very  good  means  for 
mining,  in  the  case  of  i 
uals  as  well  as  of  grou 
degree  of  injury  that 
worms  are  producing, 
illustrates  the  relations 
twecn  the  hemoglobii 
and  the  number  of  hookworms  as  ascertained  by  Drs.  Darli 
Smillie  in  their  work  in  rural  Brazil.  Seventy-five  worms  a 
to  produce  in  all  groups  a  definite  lowering  of  the  hem 
amounting  to  about  four  points.  As  the  worms  increase  in  i 
beyond  this  figure,  the  hemoglobin  of  children  and  of  person 
than  forty  years  of  age  declines  rapidly  and  continuously  ui 
index  of  cases  with  upward  of  400  hookworms  is  more  than 
points  below  normal. 

Persons  between  fifteen  and  thirty-nine  offer  such  strong 
ance  to  the  disease  that  even  675  to  700  hookworms  cause  a 
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Fig.  36. — Children  and  old  peo- 
ple in  rural  Brazil  suffer  more 
severely  than  young  adults  from 
the  effects  of  hookworm  disease. 
Hemoglobin  index  in  relation  to 
number  of  hookworms  harbored. 
Distribution  by  age  groups 
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in  hemoglobin  of  only  ten  points.  In  interpreting  these  facts,  it  should 
be  borne  in  mind,  however,  that  hookworm  infection  is  slowly  ac- 
quired, that  the  blood-forming  elements  of  the  bone  marrow  are 
active,  and  that  the  body  defenses  struggle  against  the  hookworms  to 
retain  the  normal  hemoglobin.  In  older  individuals  and  in  children 
the  body  defenses  have  little  endurance,  and  if  hookworm  infection 
it  heavy,  the  battle  is  a  losing  one. 

Hookworm  the  Chief  Anemia-Producing  Factor  in  Santa 
Gatharina.  In  a  study  of  9,482  persons  in  Santa  Catharina 
hookworm  disease  was  easily  incriminated  as  the  chief  cause  of 
anemia.  As  a  single  factor  in 
the  production  of  anemia  it  ap- 
peared on  the  average  more  po- 
tent than  malaria,  although  it 
produced  its  severest  anemia 
only  when  in  conjunction  with 
malaria.  Regionally  and  occu- 
pationally  the  infection  was  cor- 
related with  the  intensity  of 
anemia.  It  was  evident  that  of 
all  the  groups  examined  the  in- 
habitants of  the  coastal  plain 
(90  to  95  per  cent  infected)  suf- 
fered most  severely  from  anemia, 
and  chief  among  them  the  field 
workers  (94  to  98  per  cent  in- 
fected), who  represent  one  fourth 
of  the  population  and  are  the 
chief  producers  of  wealth.  Sec- 
ond in  both  extent  and  gravity 
of  anemia  were  those  less  than 
nineteen  years  of  age  (90  to  93 
percent  infected),  and  third  the 
housewives  (80  to  85  per  cent 
infected). 

Hookworm  Disease  and 
Malnutrition  in  Relation  to 
Anemia.  In  the  state  of  Sao 
Paulo,  Brazil,  however,  studies 
of  hookworm  disease'and  the  food  factor  in  their  relation  to  the  pro- 
duction of  anemia  suggested  that  malnutrition,  especially  when  it  ap- 
proaches the  point  of  starvation,  is  more  potent  even  than  heavy  hook- 
worm infection  in  reducing  the  hemoglobin.  One  of  the  Sio  Paulo 
studies  was  based  on  worm  counts  and  hemoglobin  tests  of  eight 
milkers  who  engaged  in  field  work  part  of  the  time,  of  sixteen  laborers 
who  gave  all  their  time  to  work  in  the  fields,  and  of  three  mountain- 
eers.    All  of  these  men  were  heavily  infected.     The  milkers  drank 


Fig.  37. — Malnutrition  and  hook- 
worm disease  as  factors  in  produc- 
ing anemia.  G>mparative  study  of 
well  nourished  and  poorly  nourished 
occupational  groups.  Milkers  well 
fed;  field  workers  moderately  well 
fed;  mountaineers  poorly  nourished* 
Brazil 
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Fig.  38. — ^Malnutrition  and  hook- 
worm disease  as  factors  in  produc- 
tion of  anemia.  Resistance  to  ane- 
mia among  hookworm  infected 
refugees  from  famine-stricken  dis- 
trict of  Cear£  compared  with  that 
among  hookworm  infected  colonists 
who  had  been  living  on  Sao  Paulo 
plantation  for  several  years 


plenty  of  milk  and  had  < 
good  food;  the  field  wo 
had  good  food  but  no  milk 
mountaineers  were  poor 
underfed.  Fig.  37  compare 
hemoglobin  average  of  the 
groups.  The  milkers  were 
tively  strong  and  active 
mountaineers  were  weak 
listless. 

In  another  study,  fort] 
refugees  who  had  migrate 
Sao  Paulo  from  the  fai 
stricken  state  of  Ceara 
compared  with  fifty-two  1 
crs  who  were  native  to  the 
of  Sao  Paulo.  Both  gi 
at  the  time  they  were  sti 
were  eating  similar  food,  1 
under  similar  condition^, 
performing  similar  task 
the  fields.  Both  were  inf 
with  hookworms.  The 
Paulo  laborers,  who  were  a 
tomed  to  a  comparative!] 
diet,  had,  as  Fig.  38  indica 
much  higher  hemoglobin  i 
than  the  refugees  from  C 
who  had  suffered  from  m 


trition.  The  difference  was  especially  noticeable  in  the  cai 
children.  Those  from  Cear£  harbored  only  99  worms,  as  com] 
with  the  average  of  149  harbored  by  those  who  were  native  t< 
Paulo,  yet  the  hemoglobin  index  of  the  former  group  was  six  p 
lower  than  that  of  the  latter. 


Digitized  by 


Google 


11 

FIELD  STUDIES  OF  HOOKWORM  DISEASE 

Drt.  Darling  and  Smillie  have  condacted  in  Brazil  a  number  of 
investigations  in  which  they  have  sought  to  throw  light  upon  the  vary- 
ing incidence  and  seventy  of  hookworm  disease  in  different  groups  of 
the  population,  and  the  factors  which  determine  this  variation.  Their 
studies  have  been  based  on  the  careful  counting  of  worms  expelled 
by  infected  persons.*  They  have  carried  out  their  experiments  in 
their  capacities  of  Director  and  Associate  Director  of  the  Laboratory 
of  Hygiene  at  the  university  of 
Sio  Paulo,  Brazil,  and  have 
been  assisted  in  the  work  by  the 
staff  engaged  in  combating 
hookworm  disease  in  Brazil. 

Direct  Contact  with  Hu- 
mid Eartli  Chief  Factor  in 
Infection.  The  studies  bear- 
ing on  the  relationship  between 
contact  with  humid  earth  and 
the  incidence  of  infection  with 
hookworm  disease  demonstrat- 
ed that  under  Brazilian  condi- 
tions hookworm  is  an  occupa- 
tional disease— a  disease  of  those 
who  work  in  the  soil.  The  num- 
ber of  worms  harbored  was 
found  to  vary  directly  with  the 
amount  of  time  the  individual 
spent  in  bare  feet  in  the  fields. 

Fig.  39  shows  that  on  fazen- 
das  in  several  different  states, 
adults  and  children  who  worked 
barefoot    in     the    field    were 


Fig.  39. — Relative  intensity  of 
hookworm  infection  among  agricul- 
tural laborers  and  persons  engaged 
in  other  occupations.  299  cases. 
Brazil 


heavily  infected,  while  those  who  were  engaged  about  the  house 
harbored  but  few  worms.  Almost  without  exception  the  more  in- 
timate and  direct  was  the  contact  of  these  people  with  the  humid 
earth  in  which  the  larvae  breed,  the  more  severe  was  the  infection 
they  exhibited. 

Contrary  to  expectation,  the  average  infection  of  people  grouped 
in  villages  with  little  or  no  sanitation — shopkeepers,  barbers,  and 
non-agricultural  workers  generally — proved  to  be  not  so  heavy  as 
that  of  persons  living  in  scattered  farmhouses.     Even  though  the 

*  For  fall  iHscnwion  of  the  methods  employed,  see  pages  7S  and  73* 
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soil  in  and  about  the  villages  teems  with  hookworm  larvae,  th 
themselves  are  not  in  actual  contact  with  the  soil.  Many  inh 
of  rural  communities,  too — persons  such  as  school  teachers  ai 
tation  owners,  who  generally  live  amid  good  surroundings- 
little  infection  because  their  skin  did  not  come  in  contact  with 
soil.  Residents  of  cities  with  paved  streets  and  latrines  wei 
to  be  lightly  infected  unless  in  recent  years  they  had  been 
in  the  fields. 

Slow  Acquisition  of  Hookworm  Infection.    Theoret 
is  possible  to  acquire  massive  infection  with  hookwormi  foil 

tingle  exposure;  the  fie 


"3SD| 


otSO 


$200 


jioo 


Naor 

CASES 


A6C 


0    6 


4-  5 


0   18 


6-7 


8  2? 


8-9 


lO-ll 


W_ 


34  a. 


12-0 


^ 


a  n 


ies  in  Brazil  showed  th 

ij^        I        11        I        IB    I      ^^^y  ^^**  ^^^^  ^^^  occu 
%\        I        I        I        I        [|    I      indicated,    on     the    c 

that  the  infection  it  g 
acquired,  a  worm  Ya 
another  there,  and  thj 
days  and  weeks  pass 
any  addition  to  the 

gisol 1 \ 1— — H — W— I      harbored.     This   fact 

^  ^  illustrated   in   Fig.  4C 

shows  by  age  groups 
crease  in  the  number  < 
worms  harbored  by  < 
Those  who  begin  worl 
fields  at  eight  years 
average  infection  of  a 
teen  worms  each.  U 
fourteenth  year  this  i 
increases  at  the  rate  c 
fifty  worms  a  year,  or 
mately  one  a  week.  < 
who  do  not  work  in  t! 
gain  only  one  worm  e 
weeks,  or  eight  a  year. 
At  ten  years  of  age,  1 
half  of  the  children  have  ten  worms  each.  This  means  tl 
have  picked  up  on  the  average  not  quite  one  worm  a  year, 
single  child  of  all  those  examined  who  were  ten  years  of  ag 
harbored  150  hookworms.  Nevertheless,  many  of  them  h 
working  continuously  in  the  fields  and  for  more  than  two  yt 
been  constantly  exposed  to  the  heavily  infected  soil. 

The  slow  acquisition  of  the  infection  was  further  demonst 
a  group  of  Japanese  colonists  engaged  in  field  work  m  Brazil, 
of  them  had  been  working  in  highly  infected  soil  for  about  tiw 
but  had  only  begun  to  lose  the  Ancylostomes  which  they  had 
with  them  from  Japan  and  to  acquire  the  Necators  which  are  < 
to  Brazil.    Other  Japanese  on  the  same  fazenda  who  had 


I  WOftKING  m  nCLDS 
I  NOT  WORKING  IN  RODS 


Fig.  40. — Relative  intensity  of 
hookworm  infection  among  children 
working  in  the  fields  and  those  not 
working  in  the  fields.  Classification 
by  two-year  age  groups.    Brazil 
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Brazil  for  more  than  four  years  had  acquired  a  large  number  of 
Necatort,  though  even  by  the  end  of  this  period  they  had  not  ac* 
quired  so  many  of  the  latter  species  as  the  average  number  har- 
bored by  native  Brazilians  who  worked  side  by  side  with  them 
(Fig.  41).  In  another  instance  a  woman  eighteen  years  of  age  who 
had  been  a  servant  in  a  city  home  all  her  life  until  her  marriage  to  a 
colonist,  when  she  began  to  spend  some  time  at  work  in  the  field, 
had  not  acquired  a  single  hookworm 
after  four  months'  service,  despite 
the  fact  that  the  soil  in  which  she 
worked  was  heavily  infected. 

Slow  Loss  of  Hookworm  In- 
fection. The  infection  that  is 
gained  so  slowly  is  also  slowly  lost. 
This  was  demonstrated  by  the  fol- 
lowing instances.  A  study  of  a  group 
of  people  in  a  village  in  the  state  of 
Rio  gave  an  average  of  twenty-eight 
worms  among  those  who  did  no  field 
work.  Two  members  of  this  group, 
a  brother  and  a  sister  eighteen  and 
twenty-one  years  of  age,  respectively, 
had  worked  in  the  fields  from  child- 
hood until  three  years  previously, 
when  their  father  moved  to  the  vil- 
lage, became  more  prosperous,  and 
provided  his  children  with  shoes. 
The  brother  and  the  sister  then  gave 
op  field  work  and  lived  under  com- 
paratively good  hygienic  conditions, 
but  when  examined  still  harbored  318 
and  233  worms,  respectively.  The 
average  infection  of  field  workers  in 
the  original  district  was  390  worms. 

In  the  same  village  a  servant  girl 
of  twenty-three  years  who  had  left  the  fields  four  years  previously  to 
work  in  the  kitchen  of  a  wealthy  landowner,  where  she  was  surrounded 
by  the  best  sanitary  conditions,  when  examined  still  harbored  369 
worms.  Another  young  woman  who,  after  having  worked  for  years  in 
the  fields,  had  been  married  three  years  previously  and  had  since  de- 
voted herself  to  housework,  yielded  when  treated  a  total  of  379  worms. 

Effect  of  Shoes  on  Infection.  Any  factor  that  limits  or  pre- 
vents the  contact  of  bare  feet  with  humid  earth  should  lower  the 
degree  of  infection.  Drs.  Darling  and  Smillie  gave  attention  to 
the  use  of  shoes  as  a  factor  of  this  kind.  In  rural  Brazil  it  is 
almost  the  universal  custom  to  go  barefoot,  partly  because  of  the 
inconvenience  which  results  from  wearing  shoes  and  partly  because 


Fig.  41.^Slow  acquisition  of 
hookworm  infection.  It  takes 
Japanese  field  laborers  in  Brazil 
from  four  to  eight  years  to  ac- 
quire any  considerable  num- 
ber of  Necators,  the  species 
of  hookworm  common  to  the 
New  World 
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shoes  are  so  expensive.    When  working  in  the  field,  children  never 
wear  them,  and  adults  only  rarely. 

Groups  of  adult  laborers  were  studied  jn  three  widely  scattered 
localities  having  conditions  practically  identical  with  respect  to  food, 
shelter,  and  type  of  work.  From  adult  shoe-wearers  an  average  of 
27  worms  per  case  was  obtained;  from  barefoot  field  laborers 
working  side  by  side  with  the  shoe-wearers,  an  average  of  255  worms 
per  case  (Fig.  42).     In  the  family  of  a  Spanish  colonist  there  were 

six  adulu  who  wore  in  the  field 
a  simple,  crude,  home-made 
shoe,  and  four  children  who  went 
bareifoot.  From  the  adulu  the 
average  number  of  hookworms 
obtained  was  40;  from  the 
children,  who  should  normally 
have  harbored  far  fewer  worms 
than  the  adulu,  226. 

Hookworm  a  DIseMe  of 
Young  Adults.  So  far  as  rep- 
resentative Brazilian  areas  are 
concerned,  the  investigations  of 
Darling  and  Smillie  have  shown 
that  hookworm  disease  is  a 
disease  of  youths  and  young 
adults,  particularly  males.  It 
makes  iu  most  severe  attack 
on  persons  between  fifteen  and 
forty-five  years  of  age — in  the 
productive  period  of  life.  Fig. 
43  shows  that  the  number  of 
worms  harbored  by  males  rap* 
idly  increases  up  to  the  ftf- 
teenth  year;  there  is  then  a 
gradual,  slow,  and  steady  in* 
crease  throughout  the  active 
period  of  life,  with  finally  a  break  between  the  ages  of  forty-five 
and  fifty  and  a  strikingly  abrupt  diminution  after  the  latter  age. 

When  the  field  laborer  between  twenty  and  forty-five  becomes 
infected  with  many  more  than  200  to  300  hookworms — the  average 
for  his  age  period — he  becomes  unable  to  spend  so  many  hours  ia  the 
field  as  do  his  less  heavily  infected  fellow-workmen.  His  enforced 
absence  from  the  field  for  a  part  of  the  working  day  lessens  his  op- 
portunities for  acquiring  new  infection.  A  certain  number  of  the 
worms  already  harbored  die  off  from  natural  causes  and  are  elimi- 
nated. As  the  worms  cannot  multiply  within  the  body,  the  infection 
then  automatically  becomes  lighter. 

Thus  the  average  infection  of  200  to  300  hookworms  is  maintained 
for  twenty  years  through  the  economic  necessity  of  earning  a  living  in 
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Fig.  42 . — Effect  of  shoes  in  control- 
ling hookworm  infection.  Worms 
harbored  by  field  workers  wearing 
shoes  compared  with  number  har- 
bored by  those  not  wearing  them. 
Three  coffee  planutions  in  Brazil 
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the  fields,  where  the  laborer  ac- 
qoiret  infection,  and  the  necet- 
thy  of  resting  at  home  from 
his  labors  because  of  weakness, 
where  he  slowly  loses  infection. 
For  the  body-defense  forces  the 
battle  is  a  losing  one,  however; 
the  break  in  health  and  strength 
finally  comes  between  forty-five 
and  fifty  years  of  age.  After  the 
Utter  age  the  average  laborer  in 
Brazil  is  old  and  broken,  and  to 
preserve  his  health  must  give  up 
a  large  part  of  his  field  work 
and  begin  to  wear  shoes  regu- 
lariy. 

ComparatlTe  Infection 
mmon^  Males  and  Females. 

A  test  which  included  562  males 
and  females  ranging  in  age  from 
five  to  fifty  years  or  more, 
showed  that  children  under  ten 


Fig.  44. — Degree  of  hookworm 
infection  in  relation  to  age  and  sex. 
Bated  oo  562  cases.  Brazil.  Note 
that  females  harbor  far  fewer  worms 
than  males 
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Fig.  43. — ^Average  number  of 
hookworms  harbored,  by  age 
groups.  Based  on  examination  of 
j81  infected  males.    Brazil 

years  of  age  harbor  very  few 
worms,  girls  a  few  less  than 
boys.  The  next  decade  showed 
in  both  sexes  a  tremendous  in- 
crease in  worm  incidence,  as  it 
is  the  period  during  which  the 
children  go  to  work  in  the  fields, 
the  girls  usually  taking  up  the 
hoe  a  little  later  than  the  boys 
and  working  side  by  side  with 
them.  From  twenty  to  forty- 
five  the  average  number  of 
hookworms  harbored  by  the 
men  remains  very  consunt  and 
very  high,  while  the  average 
number  of  worms  harbored  by 
the  women  falls  after  the 
eighteenth  or  nineteenth  year, 
when  they  usually  marry,  as- 
sume household  duties,  and 
thenceforward  devote  but  little 
time  to  work  in  the  fields 
(Fig.  44). 
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Hookworm  Disease  in  Ghildren.  A  special  study  was 
the  severity  of  hookworm  disease  in  children.  No  children  ui 
were  included  in  the  studies  and  very  few  under  six,  beca 
difficult  to  secure  all  the  stools  passed  by  very  small  childre 
^  test  included  246  infectt 

^^      '      "I      "     '     '      ^      r"     and  147  infected  femalet 

in  age  from  four  to  twe 
years,  and  represen 
classes  of  society  in 
They  were  chiefly,  how 
children  of  field  laboi 
the  main  they  had  ne^ 
to  school,  had  never  woi 
and  had  always  lived 
radius  of  five  miles 
homes.  The  results  w 
divided  by  sex  and  tabu! 
cording  to  two-year  ag 
(Fig.  45). 

The  number  of  wor 
bored  was  shown  to 
gradually  and  progress 
the  person  increased 
Children  between  four 
had  almost  nohookworr 
from  five  to  eight,  V( 
Children  over  eight  whc 
in  the  fields  were  hei 
fected.  Among  males 
eighteenth  to  nineteen 
the  incidence  continued  to  rise;  among  females,  for  the  rea 
viously  explained,  there  was  a  sudden  drop  in  the  incidence 


Fig.  45. — Severity  of  hookworm 
infection  by  sex  and  age  groups. 
Based  on  worm  counu  among  393 
cases  under  twenty-four  years  of  age. 
Brazil 


METHOD  OF  CONDUCFING  WORM-COUNT  STl 

In  conducting  worm-count  experiments  a  large  number 
viduals  are  registered  in  the  communities  selected  for  stu 
their  hemoglobin  indices  are  determined  with  the  Dare  ap 
In  each  community  a  representative  group  is  then  chosen  f< 
ment  and  further  study.  This  group  usually  consists  of 
eight  or  thirty  persons,  two  thirds  of  whom  are  adults  ove 
years  of  age  and  one  third  children  from  eight  to  fifteen, 
for  each  individual  give  the  name,  age,  sex,  occupation,  an 
globin  index;  whether  or  not  the  spleen  is  palpable;  wheth 
has  been  previous  malaria  or  previous  anthelmintic  treatm< 
the  results  of  the  preliminary  microscopic  examination  of  tl 
for  hookworm  ova. 
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The  first  treatment  administered  to  a  patient  is  termed  the  trial 
treatment.  It  varies  according  to  the  factors  that  are  to  be  studied. 
Ten  or  fifteen  days  after  the  trial  treatment,  the  test  treatment  is 
given  to  remove  all  of  the  hookworms  that  have  remained  after  the 
trial  treatment.  An  interval  of  this  length  should  be  allowed  for  the 
thorough  excretion  of  the  medicine  administered  in  the  trial  treat- 
ment. The  test  treatment  is  always  the  same.  It  consists  of  a 
saline  purge  given  at  8  p.  m.,  followed  the  next  morning  by  3  mils  of 
chenopodium  administered  in  three  equally  divided  doses,  the  first 
at  7,  the  second  at  8,  and  the  third  at  9  o'clock.  A  final  purge  is 
given  at  10:30  a.  m.  For  children  the  dose  of  chenopodium  is  re- 
duced to  1.5  mils  in  three  equally  divided  portions. 

To  facilitate  identification  and  to  avoid  confusion  in  handling  the 
stools,  each  patient  who  has  been  treated  is  tagged  on  the  wrist  with 
a  number  and  receives  a  chamber-pot  which  bears  the  same  number. 
During  the  treatment  careful  entry  is  made  of  the  hour  of  adminis- 
tration and  the  amount  of  the  purge,  the  dosage  of  the  anthelmin- 
tic, and  the  time  of  treatment.  All  symptoms,  however  trivial,  are 
recorded.  The  entire  stools  are  saved  in  the  numbered  chamber-pot 
for  twenty-four  hours  after  treatment,  when  the  patient  is  given  a 
second  pot  in  which  he  saves  his  stools  another  twenty-four  hours. 
The  stools  are  carefully  washed  through  No.  40  copper  gauze  on  the 
day  when  they  are  received,  and  all  the  worms  are  picked  out, 
counted,  and  classified. 
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There  are  at  least  two  means  by  which  treatment  for  ho 
disease  may  be  made  more  readily  available  to  the  many 
inhabitants  of  tropical  and  subtropical  countries  who  are  ui 
burden  of  a  heavy  hookworm  infection:  preliminary  mic 
examination  can  be  omitted  in  regions  of  heavy  infection; 
efficient  treatment  can  be  administered  as  a  routine,  with 
pectation  that  effective  sanitation  and  post-campaign  treatn 
eliminate  whatever  light  infection  remains. 

Impracticability  of  Insisting  Upon  Absolute  Cure. 

numbers  of  worm-count  studies  conducted  by  Darling  and 
have  shown  that  two  standard  treatments  (1.5  mils  each)  < 
chenopodium  remove  an  average  of  95  per  cent  of  the  hoc 
harbored,  and  that  three  treatments  remove  an  average  of  1 
per  cent  of  all  worms.  Further  medication  to  remove  the  fen 
that  remain  after  two  or  three  treatments  is  hardly  worth  th 
Moreover,  since  it  has  been  shown  that  diagnosis  by  mic 
examination  fails  in  about  50  per  cent  of  lightly  infected  cai 
difficult  to  determine  accurately  whether  any  worms  remai 
fected  persons  who  have  taken  two  or  more  treatments, 
of  these  facts,  several  countries  have  adopted  modified 
methods  to  accelerate  the  rate  of  treatment. 

Experimental  Plan  of  Control  for  Ceylon  Estates. 

than  99  per  cent  of  the  Tamil  laboring  population  of  Ceylor 
fected  with  hookworms.  Preliminary  fecal  examination  is  t 
omitted  in  the  case  of  all  except  10  or  20  per  cent  of  the  lab 
each  estate.  If  the  specimens  obtained  show  over  80  [ 
infection,  the  whole  labor  force,  except  persons  less  than  a  > 
those  physically  unfit  for  treatment,  and  pregnant  women  be> 
third  month,  are  given  one  or  two  medium  doses  of  chenopodi 
an  interval  of  one  week  between.  All  arc  examined  clinically 
hand  to  be  sure  that  they  arc  fit  to  take  treatment.  Ten  da 
the  first  or  second  treatment,  fecal  specimens  are  obtained  i 
those  who  have  been  treated.  Persons  whom  the  microsco 
cates  to  be  positive  after  two  treatments  are  given  a  third  tre 

Modified  Control  Program  in  Trinidad  and  Pap 

certain  rural  districts  of  Trinidad  where  the  population  is  8( 
scattered  that  an  intensive  campaign  would  of  necessity  r 
way  very  slowly,  a  modified  control  program  has  been  put  int 
tion  for  the  purpose  of  rapidly  reducing  mass  infection.  A  tr 
center  is  established  in  each  district,  a  census  is  madeof  the  enti 
lation,  and  all  persons  are  given  one  microscopic  examination 
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found  to  harbor  hookworms  are  urged  to  report  for  treatment  at  the 
community  center.  Four  treatments  are  administered  to  each  indi- 
vidual. No  re-ezami nations  are  made,  since  previous  experience  in 
Trinidad  hat  shown  that  four  treatments  (thymol  is  the  drug  com- 
monly employed)  cure  98  per  cent  of  all  patients  treated. 

In  Papua,  also,  a  special  plan  of  work  has  been  developed  for 
extending  control  measures  rapidly  throughout  the  island.  At  the 
time  of  the  initial  survey  of  each  estate  an  adequate  number  of  sani- 
tary latrines  are  installed  and  all  laborers  are  given  one  treatment. 
The  staff  then  moves  on  to  the  next  estate,  leaving  a  supply  of  anthel- 
mintics in  charge  of  a  responsible  person,  who  is  commissioned  to 
administer  treatment  systematically  to  all  natives  twice  a  year.  It 
is  believed  that  this  plan  will  succeed  in  reducing  mass  infection,  and 
that  subsequently  more  intensive  methods  may  be  applied. 

Modified  Wprkinft  Plan  Tentatively  Adopted  for  Brazil.    In 

Brazil,  too,  where  more  than  ten  million  people,  scattered  over  a  vast 
and  sparsely  settled  area,  are  awaiting  treatment,  conservative  modi- 
fication has  been  made  of  the  plan  originally  followed.  This  modi- 
fied procedure  involves  a  census  of  the  community;  one,  and  only 
one,  microscopic  examination  of  all  persons;^  and  two  treatments  of 
oil  of  chenopodium  administered  with  an  interval  of  ten  days  to  each 
infected  person.  Individuals  with  hemoglobin  below  60  are  treated 
tiiree  timet  without  additional  microscopic  examination,  unless  ma- 
laria it  a  controlling  factor  in  the  anemia.  In  addition,  all  persons 
suffering  from  any  form  of  intestinal  helminthiasis  whatever  are 
treated  once,  as  well  as  all  the  members  of  any  family  which  contains 
even  one  infected  individual.  It  is  believed  that  this  plan  will  reach 
all  infected  persons  and  succeed  in  eliminating  at  least  95  per  cent 
of  the  intestinal  parasites  they  harbor.  Systematic  effort  is  made 
during  the  treatment  campaign  to  secure  the  construction  of  latrines 
at  all  the  homes  and  to  bring  the  people  to  understand  the  impor- 
unce  of  using  them  as  a  safeguard  against  re-infection. 

Treatment  Inadequate  as  Sole  Means  of  Control.  Experi- 
ence in  many  parts  of  the  world  has  demonstrated  that  hookworm 
disease  cannot  be  effectively  controlled  by  treatment  alone;  if  the 
benefits  are  to  be  other  than  transitory,  treatment  must  be  preceded 
or  accompanied  by  adequate  precautions  against  re-infection.  This 
fact  hat  been  forcefully  demonstrated  in  Ceylon,  Trinidad,  St. 
Vincent,  Nicaragua,  and  various  other  countries  in  which  control 
meaturet  have  been  carried  out.  Between  the  years  1904  and  1910 
approximately  288,000  Porto  Ricans  were  treated  for  hookworm 
disease  by  the  Anemia  Commission  under  Ashford,  King,  and 
Guiteras,  and  striking  benefits  were  conferred  over  vast  areas,  but 
there  it  still  a  high  incidence  of  infection  in  Porto  Rico  because  much 


1  In  tome  tectiont  of  Brasil,  where,  at  in  Ceylon,  there  it  a  uniformly  high  rau  of 
.jlectiott.  pRUminary  microtcopic  examination  if  d' 
caiTied  out  00  the  aMumptioa  that  all  pcrsooi  are  i 


iolectiott.  pRliminary  microtcopic  examination  it  ditoenwd  with,  and  treatment  is 
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had  to  be  done  in  the  way  of  preliminary  education  before  san 
measures  could  be  introduced.' 

The  history  of  hookworm  work  in  the  republic  of  Colombia 
trates  anew  the  necessity  of  accompanying  hookworm  treatment 
preventive  measures.  Since  1895,  spasmodic  efforts  have  been  1 
to  relieve  the  infection  through  treatment,  but  they  have  prov< 
best  merely  palliative  because  of  failure  to  insure  the  use  of  lati 
The  survey  conducted  during  1920  brought  out  the  fact  that  ai 
persons  previously  treated  the  infection  rate  was  still  81.7  per 

as  compared  with  the  rate  of 
per  cent  for  the  general  populi 
irrespective  of  whether  they  had 
previously  treated.  Treatmeni 
the  people  is  worth  while  as  a  m 
of  reducing  mass  infection  and  1 
educational  feature  that  may  b( 
pected  to  lead  to  the  provision 
use  of  sanitary  conveniences;  it  i 
adequate,  however,  as  the  sole  n 
ure  of  control. 

Spread  of  Disease  Thro 
Lack  of  Latrines.  In  Colon 
despite  the  fact  that  intermit 
efforts  to  stamp  out  the  dii 
had  been  going  on  for  twenty 
years,  more  than  95  per  cent  of 
rural  homes  were  found,  at  the 
of  the  1920  survey,  to  be  wit 
latrine  accommodation.  Even 
the  larger  towns — with  the  czce{ 
of  Bogotd — there  was  no  establi 
system  of  night  soil  disposal: 
householder  was  left  to  follow  his 
devices  and  many  of  them  made 
even  the  slightest  pretense  at  i 
tation.  The  feculent  soil  that  rei 
from  such  conditions  forms,  as 
would  expect,  a  constant  menace  to  the  public  health.  Of  a  t 
of  8,465  persons  examined  during  the  progress  of  the  survey,  it 
found  that  only  646,  or  7.6  per  cent,  were  in  the  habit  of  usin] 
trines.  Among  these  persons  the  rate  of  hookworm  incidence 
only  40.8  per  cent,  as  compared  with  the  rate  of  81.2  per  cent  an 
persons  who  did  not  use  latrines  (Fig.  48).     Similarly,  the  surve 
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Fig.  48.7-R61e  of  latrines 
in  controlling  hookworm  dis- 
ease. Comparative  incidence 
(based  on  examination  of  8,465 
cases)  of  the  disease  among 
users  and  non-users  of  latrines. 
Colombia 


1  Through  Inadvertenoe.  the  Fifth  Annual  Report  of  the  International  H( 
Board,  and  lithographed  report  No.  7535  by  Dr.  John  B.  Grant,  entitled  Hook 
MtcHom  Smnty  mndMalario  Smrvey  e/  Porto  Rico,  did  not  pay  due  tribute  U 
effective  work  of  the  early  Porto  Rico  commisMon.  Advantage  it  taken  ol 
opportunity  to  ooirect  the  omiarion. 
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Santa  Catharina  showed  that  only57percentof  the  persons  who  regu- 
larly used  latrines  were  infected  with  hookworm  disease,  as  compared 
with  87  per  cent  infection  among  the  persons  who  did  not  use  them. 

None  of  the  numerous  tea  estates  visited  in  Madras  presidency, 
India,  were  found  to  be  provided  with  latrine  accommodations 
for  their  laborers.  Soil  pollution  was  general  on  all  of  them  and 
accounted  in  large  measure  for 
the  almost  universal  infection 
among  the  laborers.  Similarly, 
in  rural  districts  lying  along  the 
littoral  of  Brazil,  where  practi- 
cally all  of  the  people  are  in- 
fected, it  is  a  rare  thing  for 
the  homes  to  be  provided  with 
latrines.  Of  2,875  rural  homes 
inspected  in  the  district  of 
Jacarepagua,  located  only  fif- 
teen miles  from  the  Federal 
capital,  78  per  cent  were  found 
to  be  without  latrines  at  the 
beginning  of  control  work;  and 
reports  from  Sao  Paulo,  Parani, 
Santa  Catharina,  and  other 
sutes  show  similar  conditions. 
In  the  town  of  Guaratuba  in 
the  state  of  Parani,  with  600 
inhabitants,  there  was  only  one 
latrine,  of  the  pit  type.  Of 
1,423  homes  inspected  in  the 
municipality  of  Aguas  Virtu- 
osas  in  the  state  of  Minas 
Geraes,  88.5  per  cent  had 
either  no  privies  or  privies  in- 
adequate for  preventing  pollu- 
tion of  the  soil. 

Recent  Survey  of  Panama  and  Colon.  The  important  r6le  of 
sanitation  in  the  control  of  hookworm  infection  was  well  brought  out 
by  work  conducted  during  1920  among  school  children  in  the  cities  of 
Panama  and  Colon.  In  type  of  soil,  in  elevation,  and  in  climatic 
conditions  these  cities  do  not  differ  from  the  rural  regions  surrounding 
them,  nor  are  the  habits  of  their  people  essentially  unlike  those  of 
their  rural  neighbors.  From  the  standpoint  of  hookworm  infection 
the  fundamental  difference  lies  in  the  fact  that  since  the  American 
occupation  in  1904  the  cities  have  had  a  modern  system  of  sanitation. 

>The  (ad  that  latriiiet  are  erected  does  not  guarantee  that  they  wiU  be  recularly 
•nd.  Non-Qte  of  bttrinet  on  the  part  of  tome  of  the  population,  or  failure  to  erect 
the  latriaet  toon  enough  after  treatment  in  the  firtt  campaign,  may  account  for 
the  sa  per  cent  infection  recorded  in  the  second  campaign. 


Fig.  51. — Effectiveness  of  latrines 
in  preventing  spread  of  hookworm  in- 
fection. Central  Mah£  area,  Sey- 
chelles Islands.  Compare  incidence 
of  infection  in  first  campaign,  when 
there  were  few  latrines,  with  that  in 
second  campaign,  when  latrine  ac- 
commodation was  almost  adequate^ 
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Two  thousand  twenty-one  (2,021)  children  were  examined  f 
hookworm  disease  in  these  cities.  Of  these,  only  608,  or  30.1  p 
cent,  were  found  infected.  This  is  in  striking  contrast  to  the  rate 
99.2  per  cent  established  during  the  past  two  years  by  the  examin 
tion  of  8,791  children  in  interior  sections  of  the  republic,  where  sax 
tation  practically  does  not  exist.  When  all  children  who  had  reside 
in  or  visited  rural  regions  were  excluded  from  the  city  statistic 
there  remained  only  229,  or  11.3  per  cent  of  those  examined,  who  hi 
apparently  acquired  their  infection  within  the  city  limits.  This  ra 
is  88.6  per  cent  lower  than  that  which  obtained  among  children 
other  sections  of  the  republic. 

Importance  of  Advance  Sanitation.  Nowhere  has  the  effec 
iveness  of  adequate  preliminary  sanitation  been  better  demonstrati 
than  in  the  mines  of  Australia.  Experience  with  hookworm  disea 
in  the  mines  of  America  and  Europe  had  caused  apprehension  lest  tl 
deep  and  warm  mines  of  southern  Australia  had  similarly  becon 
infected.  The  Australian  mines  present  conditions  of  soil,  temper 
ture,  and  humidity  that  are  favorable  for  hookworm  disease,  at 
have  derived  at  least  a  part  of  their  labor  force  from  regions  of  tl 
earth  where  mine  or  surface  infection  is  known  to  exist.  Yet  tl 
examination  during  1920  of  over  four  thousand  miners  and  mil 
employes  in  South  Australia,  Victoria,  and  New  South  Wales  faiU 
to  reveal  a  single  case  of  hookworm  infection.  The  principal  fact( 
which  has  kept  the  mines  of  Australia  free  from  hookworm  is  tl 
precautions  which  the  mine  management  and  the  miners  themselv 
have  taken  to  guard  against  soil  pollution.  A  system  of  pail  latrine 
placed  in  use  when  the  mines  were  first  opened,  has  ever  since  be< 
cleanly  maintained  and  regularly  used. 

Government  Interest  in  Advance  Sanitation.  In  practical 
all  countries  where  work  is  now  under  way  it  is  not  difficult  to  secu 
the  installation  of  sufficient  latrines,  usually  in  advance  of  treatmea 
The  next  step — to  secure  and  enforce  a  system  of  inspection  to  gua 
antee  their  continued  use — is  less  easy.  This  remains  after  thn 
years  the  outstanding  problem  of  the  work  in  Ceylon.  The  mov 
ment  for  advance  sanitation  that  originated  in  that  colony  in  191 
is  now  maldng  itself  felt  in  Australia,  the  Seychelles,  Papua,  the  We 
Indies,  Central  America,  and  Colombia.  In  British  Guiana  a  budg( 
of  $100,000  annually  for  a  period  of  five  years  has  been  voted  f< 
sanitary  improvement  and  a  large  part  of  this  will  be  spent  in  san 
taring  areas  in  advance  of  hookworm  treatment;  in  Trinida( 
£50,000  of  a  new  £1,000,000  bond  issue  has  been  allotted  f< 
sanitation;  in  Grenada  satisfactory  sanitary  work  is  in  progress;  an 
in  Jamaica  and  Porto  Rico  definite  provision  has  been  made  f< 
preliminary  sanitauon  and  for  co-operarion  in  control  measure 
In  ail  countries  the  pracdcal  sanitary  work  demanded  in  the  hool 
worm  control  demonstrauons  is  resuldng  in  the  upbuilding  of  pe 
manent  sanitary  agencies. 
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Fig.  52. — Excellent  sanitary  conditions  have  prevented 
hookworm  disease  from  gaining  a  foothold  in  the  mines  of 
Australia.  View  of  interior  of  change  house,  South  Mine, 
Broken  Hill,  New  South  Wales 


Fig.  53. — Surface  latrine  showing  pails  for  use  under- 
ground. Zinc  Corporation  Mine.  Australia.  Latrines 
are  used  by  all  employes,  underground  and  surface 
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Adfmnoe  Saiiltatlon  in  Colombia.  Colombia  is  now  making 
striking  progress  in  securing  the  installation  and  use  of  latrines  in 
advance  of  the  cariying  out  of  further  hookworm  examination  and 
treatment.  At  the  beginning  of  operations,  June  14,  1920,  only  3 
per  cent  of  the  51,911  homes  inspected  were  provided  with  latrine 
acoommodations  of  any  description;  on  December  31,  1920,  about  50 
per  cent  of  these  homes  were  provided  with  satisfactory  conveniences. 
The  toul  latrines  erected  during  the  six-months  period  numbered 
25,246.  The  plantations  made  an  especially  good  showing  in  latrine 
building,  many  of  them  attain- 
ing a  record  of  100  per  cent. 
Staff  members  were  not  sent  to 
examine  and  treat  the  people 
in  any  area  until  all  necessary 
latrinet  had  been  built.  So 
ready,  however,  were  the  peo- 
ple to  comply  with  the  sani- 
tary regulations  that  it  was 
impoatible  to  provide  dispen- 
sary units  rapidly  enough  to 
keep  pace  with  the  program  of 
sanitation. 

Organization  of  Sanitary 
Dapartment  in  Colombia. 
The  sanitary  work  in  Colombia 
is  entrusted  to  a  permanently 
organized  Government  depart- 
ment vested  with  police  pow- 
ers. This  division  was  created 
by  special  decree  on  February 
5,  1920.  Its  personnel,  consist- 
ing in  June  of  two  field  direc- 
tors and  eight  sanitary  inspec- 
tors, had  by  October  15  been 
enlarged  to  include  seven  field 
directors  and  sixty-five  sanitary  inspectors.  These  men  were  divided 
into  seven  squads  to  operate  in  seven  provinces,  a  sanitary  inspector 
bang  assigned  to  each  municipio  (or  district)  of  the  province.  Gov- 
ernment makes  latrine  construction  obligatory  upon  all  proprietors  of 
habitable  houses.  Failure  to  construct  a  latrine  within  twenty  days 
after  notification  is  punishable  by  a  fine  of  from  twenty  to  forty 
pesos.  All  members  of  the  division  have  power  to  impose  fines  and 
u>  make  them  effective. 

Advance  Sanitation  in  Central  America.  In  Nicaragua,  at 
the  dose  of  the  third  quarter  of  1920,  the  work  entered  definitely  on 
t  new  phase — that  of  carrying  out  curative  measures  in  areas  where 
there  had  been  advance  sanitation.  In  the  early  work  in  this 
country  preventive  measures  were  out  of  the  question.  In  the  entire 
6 


Fig.  55. — Reduction  of  hookworm 
infection  on  five  esutes  of  the  Vere 
Area,  Jamaica.  Comparative  inci- 
dence of  infection  in  first  and  sec- 
ond campaigns 
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area  where  curative  work  was  under  way  at  the  close  of  1920,  7i 
cent  of  the  homes  had  been  provided  with  a  good  type  of  latri] 
least  six  months  in  advance  of  the  opening  of  the  work.  The 
wherein  operations  will  be  conducted  during  the  first  six  montl 
1921  has  already  accomplished  90  per  cent  of  privy  constructioi 

In  Panama,  too,  there  has  been  developed  a  new  plan  of 
whereby  the  entire  staff  will  be  concentrated  in  one  province 
sanitary  construction  will  precede  treatment.     In  Salvador  the 
has  endeavored  so  far  as  possible  to  precede  relief  measures  by 

tary  campaigns  espe< 
related  to  the  constru 
of  latrines.  While  pro 
in  the  latter  country  di 
1920  has  been  some 
slow,  it  has  nevertheless 
distinctly  more  encoun 
than  in  former  years 
is  unfortunately  still  n 
sary  to  begin  curative  r 
urcs  when  only  three 
of  the  homes  in  an  are 
provided  with  latrines 
the  provision  of  even 
fifths  of  the  homes 
sanitary  conveniences 
step  in  the  right  dire 
and  the  proportion  mj 
increased  as  time  goes  < 
Sanitary  Progress  in  Brazil.  Of  the  eighteen  Brazilian 
in  which  co-operative  control  demonstrations  were  carried  oi 
1920,  satisfactory  sanitary  progress  is  reported  from  only 
Jacarepagua  in  the  Federal  District,  Guaratuba  in  the  stai 
Parani,  and  Itajahy  and  Florianopolis  in  the  state  of  Santa  ( 
arina.  In  the  municipality  of  Jacarepagua  all  houses  near  i 
centers  of  population  now  have  latrines. '  The  only  houses  rema 
unsupplied  are  scattered  widely  throughout  the  hills  on  the 
skirts  of  the  area.  The  intensive  work  in  this  district  close 
June  30,  but  the  sanitary  work  continues  and  a  permanent 
of  sanitary  inspectors  will  be  maintained  indefinitely.  By  the 
of  1921  it  is  hoped  that  all  permanent  habitations  in  the  dii 
will  be  provided  with  latrines  of  one  type  or  another.  In  the 
of  Sao  Paulo  Government  has  adopted  a  sanitary  code  and  wi 
augurate  at  once  active  efforts  to  enforce  it.  Past  progress 
has  been  due  mainly  to  the  effort  of  owners  of  coffee  farms, 
oftentimes  in  advance  of  the  treatment  campaign,  have  made 
vision  for  installing  latrines. 

Reduction  of  Hookworm  Infection.      With  a  view  to  d 
mining  the  degree  of  success  achieved  by  measures  for  the  cont 


Fig,  56. — Reduction  in  severity  of 
hookworm  infection  following  control 
measures.  Infected  persons  who  re- 
quired more  than  two  treatments  to  cure, 
first  campaign  and  second  campaign 
compared.  Five  estates  of  Vere  Area. 
Jamaica 
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Fig.  58. — Well  built  pail  latrine  and  incinerator.     Ceyloi 


Fig.    59. — Excellent    type   of   pit   latrines  for  estate 
Kept  lighted  at  night.     Ceylon 
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hookworm  disease,  re-surveys  have  been  made  from  time  to  time  of 
areas  in  which  operations  had  been  conducted  in  earlier  years.  The 
re-surveys  conducted  during  1920  in  Jamaica  and  in  the  county  of 
Escasu,  Costa  Rica,  showed  that  control  operations  had  effected  sub- 
stantial reductions  in  the  incidence  of  the  disease.  On  the  Vere  Es- 
tates in  Jamaica,  at  the  time  of  the  original  campaign  in  November, 
1919,  the  rate  of  infection  was  48  per  cent;  at  the  time  of  the  re-survey 
in  1920  it  was  only  10  per  cent 
(Fig.  55,  page  85).  The  infec- 
tion rate  in  the  county  of  EscasiS 
was  59  per  cent  in  1917;  in  1920 
re-examination  of  ninety-three 
persons  whose  treatment  had 
been  completed  three  years 
earlier  showed  an  infection  rate 
of  32  per  cent — a  reduction  of 
27  per  cent. 

Twelve  representative  coun- 
ties of  four  southern  states  were 
also  re-surveyed  in  1920.  The 
statistics  indicate  that  the  aver- 
age infection  rate  of  59.7  per 
cent  which  prevailed  at  the  time 
of  the  initial  survey  in  1911  had 
been  reduced  to  21.7  per  cent  at 
the  time  of  the  re-survey  in 
1920— a  reduction  of  38.0  per 
cent  (Fig.  16,  page  29). 

Persons  found  on  a  second 
survey  to  be  re-infected  with 
hookworms  harbor  a  much 
smaller  number  of  worms  than 
they  harbored  at  the  time  of 
their  first  treatment.  Of  286 
re-infected  persons  treated  dur- 
ing the  second  campaign  on  the 
Vere  Estates  in  Jamaica,  78  per 
cent  were  freed  of  worms  by  two  treatments,  and  in  not  a  single 
instance  were  more  than  four  treatments  necessary  (Fig.  56).  In 
the  first  campaign  in  this  area,  on  the  other  hand,  the  treatment 
of  only  58  per  cent  of  the  patients  was  completed  by  two  treatments, 
and  in  some  cases  it  had  been  necessary  to  give  as  many  as  ten  treat- 
ments. In  the  Seychelles  Islands,  again,  70.8  per  cent  of  the  total 
number  of  persons  freed  of  worms  in  a  re-campaign  were  relieved  of 
their  infection  by  two  treatments,  as  compared  with  only  40.3  per 
cent  in  the  first  campaign  one  and  one-half  years  earlier  (Fig.  60).^ 

I  AH  of  tbe«e  re^urvey  figures  are  bated  on  search  with  the  microsoope  for  etss  ia 
the  f  eoea. 


Fig.  60. — Reduction  of  infection 
in  Seychelles  Islands.  Incidence  of 
infection  in  first  and  second  cam- 
paigns compared.  The  lightness  of 
the  infection  in  the  second  campaign 
will  be  seen  by  comparing  the  two 
bars  to  the  right,  which  indicate  the 
percentage  of  infected  persons  who 
required  more  than  two  treatmenu 
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DIAGNOSIS  AND  TREATMENT  OF  HOOKWORM 
DISEASE 

Hookworm  infection  may  be  diagnosed  by  administering  a  vermi* 
fuge  a'nd  searching  the  stools  for  hookworms,  or  by  omitting  the 
vermifuge  and  microscopically  examining  specimens  of  feces  for  ova. 
It  has  been  customary  in  field  work  to  rely  almost  wholly  upon  varia- 
tions of  the  latter  method.  There  are  culture  methods  by  which  the 
presence  of  the  infection  may  be  demonstrated,  but  these  are  hardly 
practicable  for  field  use. 


DIAGNOSIS  BY  MICROSCOPIC  EXAMINATION 

In  areas  where  less  than  85  per  cent  of  the  people  are  infected, 
it  is  desirable,  before  administering  treatment,  to  determine  whether 
the  infection  is  present  by  microscopically  examining  the  feces.  Sev- 
eral means  of  making  the  examination  have  been  developed,  of  which 
the  simplest  is  the  plain  smear  method.  This  consists  of  mixing  on 
a  two-by-three-inch  slide  a  small  portion  of  fecal  matter  with  a  few 
drops  of  water,  and  examining  by  low  power  magnification  three 
films  made  from  the  mixture. 

A  more  accurate  diagnosis  can  be  made  with  the  aid  of  the  centri- 
fuge. When  this  method  is  used,  a  portion  of  the  fecal  specimen  is 
thoroughly  stirred  in  a  metal  cone  with  five  times  its  volume  of  water 
and  allowed  to  settle  for  a  few  minutes.  Then  the  supernatant  fluid, 
with  ten  times  its  volume  of  water,  is  poured  into  a  centrifuge  tube 
and  centrifuged  rapidly  for  five  minutes.  At  the  end  of  this  time 
slides  for  examination  with  the  microscope  are  prepared  from  the 
deposit  on  the  cork  of  the  tube. 

Methods  of  Detecting  Ova  in  Lightly  Infected  Spedmeiu. 

Both  the  plain  smear  and  the  centrifuge  method,  though  reasonably 
dependable  when  large  or  moderate  numbers  of  hookworms  are  har« 
bored,  fail  to  diagnose  accurately  a  considerable  proportion  of  light 
infections.  The  need  for  a  microscopic  technique  which  would  suc- 
ceed where  these  fail  has  led  to  the  development  of  a  number  of 
methods  which  secure  the  concentration  of  a  large  number  of  ova  on 
a  slide. 

a.  Lane  leviUUion  method.  Clayton  Lane  recommends  a  techniqae 
which  he  designates  as  the  levitation  method.  In  this  procedure  the 
concentrated  sediment  of  a  centrifuged  specimen  it  transferred  to  a 
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glaM  slide,  where  it  it  mixed  with  one  mil  of  water.  The  slide  is  allowed 
to  stand  for  five  minutes  and  is  then  immersed  in  water  and  manipu* 
lated  until  all  coarse  matter  has  floated  free.  The  hookworm  ova 
stick  firmly  to  the  slide  and  are  not  washed  away.  Lane  reports  that 
on  an  average  this  method  results  in  a  ten-fold  concentration  of  ova. 

b,  Clycerine-sali  method.  Barber  in  the  course  of  his  work  in  the 
Federated  Malay  States  developed  what  is  known  as  the  glycerine- 
salt  method  of  examination.  In  this  the  fecal  specimen  is  diluted 
with  a  fluid  composed  of  equal  parts  of  glycerine  and  a  saturated 
solution  of  magnesium  sulphate.  The  mixture  is  thoroughly  stirred 
and  broken  up  with  a  toothpick,  a  process  which  releases  the  hook- 
worm ova  and  causes  them  to  rise  to  the  surface.  When  the  upper 
part  of  the  fluid  in  each  container  is  placed  on  a  slide,  a  large  num- 
ber of  ova  are  brought  under  the  lens  of  the  microscope. 

c,  Brin4  flotation-loop  method,  Kofoid  and  Barber  during  their 
work  with  the  United  States  Army  achieved  good  results  with  the 
brine  flotation-loop  method  of  examination.  This  process  demands 
that  a  large  fecal  sample  be  thoroughly  mixed  with  concentrated 
brine  in  a  paraffin  paper  container  of  from  fifty  to  seventy-five  milt 
(two  to  three  ounce)  capacity.  The  coarse  float  is  forced  below  the 
surface  by  means  of  a  disk  of  steel  wool,  and  the  container  is  allowed 
to  stand  one  hour.  The  upper  film  is  then  lifted  off  with  a  wire  loop 
one-half  inch  in  diameter  and  transferred  to  a  slide  for  examination. 
The  great  advantage  of  this  method  is  believed  to  lie  in  its  easy 
utilixation  of  large  samples.  It  eliminates  to  a  large  extent  the  ele- 
ment of  random  sampling  and  insures  a  sufficient  number  of  ova  on 
the  slide  to  make  detection  possible  even  when  the  infection  it  so 
light  that  the  ova  would  be  overlooked  by  other  methods  using 
smaller  tamples. 

d,  Willis  Uvitation  technique,  Willis  has  developed  a  simplified 
levitatioQ  method  which  requires  no  apparatus  other  than  the  micro- 
scope. This  procedure  calls  for  the  removal,  from  the  tin  in  which 
the  fecal  specimen  has  been  collected,  of  enough  of  the  specimen  to 
leave  the  container  not  more  than  one-sixth  full.  A  saturated  solu- 
tion of  coarse  table  salt  is  then  added  drop  by  drop  to  the  specimen 
until  the  container  has  been  filled  to  the  brim*  The  mixture  is  thor- 
oughly stirred  and  allowed  to  stand  for  a  few  minutes  to  permit  the 
ova  to  rise.  A  clean  polished  slide  is  then  placed  on  the  container  in 
contact  with  the  surface  of  the  fluid.  In  a  short  time  the  ova  adhere 
to  the  slide,  which  is  then  removed  and  placed  under  the  microscope 
for  examination.  The  advantage  of  this  method  lies  in  its  rapidity 
and  in  the  fact  that  it  secures  a  good  concentration  of  ova  with  the 
use  of  a  small  specimen — a  factor  which  makes  it  suitable  for  use  in 
field  work,  especially  in  remote  districts  where  specimens  have  to 
be  carried  on  horseback  for  many  miles. 
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DIAGNOSIS  BY  ADMINISTRATION  OF  VERMIFUGl 

The  most  accurate  method  of  diagnosing  hookworm  infectioi 
by  administering  vcrmicidal  treatment  and  examining  the  stools 
worms.  This  method  is  of  especial  value  for  determining  both 
type  and  the  number  of  hookworms  harbored.  It  is  not,  howe 
practicable  as  a  routine  field  measure.  To  diagnose  infection  by 
method,  it  is  customary  to  administer  treatment  according  to 
routine  method  and  to  save  all  stools  passed  by  the  patient  for 
succeeding  seventy-two  hours.  The  patient  should  be  restrained  fi 
eating  vegetables  with  coarse  fibres  during  this  period,  as  theie,  w 
passed  with  the  stools,  may  interfere  with  the  search  for  worms. 

Method  of  Washing  Stools.  A  regular  routine  it  followec 
washing  the  stools.  Those  that  are  soft  or  fluid  are  washed  at  oi 
the  more  compact  stools  are  mixed  with  water  and  stirred  until  i 
The  washing  is  done  by  means  of  a  jet  of  water  played  with  modei 
force  into  a  large  brass  wire  sieve  (mesh  fifty  to  an  inch)  into  wl 
the  feces  have  been  poured.  The  washed  stool  is  distributed  i 
photographic  developing  trays,  a  small  portion  into  each  tray, 
dark  brown  tray  furnishes  the  best  background  for  the  worms, 
worms  are  then  picked  out  with  needles  or  with  forceps  and  place 
properly  numbered  Petri  dishes  containing  normal  salt  solut 
Later  the  excess  salt  solution  is  drained  off,  and  the  worms  are  ki 
by  flooding  the  dishes  with  boiling  alcohol  (70  per  cent).  After 
worms  are  scalded,  they  become  rigid  and  assume  shapes  that 
characteristic  of  their  species.  This  renders  differentiation  o 
paratively  easy  and  permits  rapid  counting  of  the  worms. 

TREATMENT  OF  HOOKWORM  DISEASE 

Chenopodium  is  now  the  definitely  preferred  anthelmintic  for  tri 
ing  hookworm  disease.  However,  it  sometimes  has  an  injurious  ef 
upon  persons  to  whom  it  is  administered.  Alarming  symptoms, 
on  rare  occasions  deaths,  have  been  reported  from  various  ai 
following  the  administration  of  the  drug  in  accordance  with  accef 
methods  of  treatment.  Children  are  especially  susceptible  to 
toxic  qualities.  Of  ten  fatalities  from  chenopodium  reported 
Brazil  during  the  Board's  four  years  of  work  in  that  country,  all 
one  occurred  among  children  ten  years  of  age  or  less.  In  Colon 
during  1920  seven  deaths,  all  of  which  were  among  children,  occui 
after  treatment  with  chenopodium.  It  is  essential,  therefore,  i 
medical  officers  exercise  careful  supervision  over  the  use  of  the  d 
in  the  field  and  that  they  prescribe  for  children  a  dosage  smaller  t 
is  indicated  by  Young's  rule. 

Staiulard  Method  of  Administeiinft  Ghenopodium. 
standard  method  of  administering  chenopodium  in  field  work  is  i 
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recommended  by  Darling  and  Smillie  as  a  result  of  investigations  in 
the  Federated  Malay  States  and  in  Brazil.  It  consists  of  an  adult  dose 
of  1.5  mils  administered  in  freshly  filled  hard  gelatine  capsules.  The 
drug  is  given  in  two  equal  portions,  one  at  6  a.m.  and  one  at  8  a.m. 
The  last  capsule  is  followed  in  two  hours  by  a  saline  purge.  No  pre- 
liminary purge  is  given.  The  patient  is  allowed  no  food  from  8  p.m. 
of  the  day  preceding  treatment  until  after  the  prescribed  medication 
has  been  administered  and  the  purge  has  acted  well.  At  7  a.m., 
however,  a  small  cup  of  black  coffee  may  be  permitted.  For  children 
the  dosage  of  chenopodium  is  graded  according  to  age:  those  between 
five  and  eight  years  receive  one  drop  of  the  vermifuge  for  each  year 
of  age;  those  over  eight  years  are  given  two  drops  for  each  year. 
The  dropper  employed  is  so  graded  that  thirty  drops  equal  one  mil. 
In  the  Brazilian  experiments  ont  treatment  according  to  this 
method  was  found  to  remove  83  per  cent  of  all  hookworms  present, 
and  two  treatments  approximately  95  per  cent.  The  treatment  is 
easily  and  cheaply  administered  and  produces  very  little  discomfort. 

Effldency  of  Ghenopodinm  in  Undivided  Doses.  Darling  and 
Smillie  found  that  in  so  far  as  single  treatments  were  concerned,  the 
best  results  were  obtained  when  chenopodium  was  administered  in 
an  undivided  two-mil  dose,  preceded  by  a  saline  purge  on  the  evening 
before  treatment  and  followed  two  hours  after  treatment  by  a  simi- 
lar purge.  With  this  technique  93.8  per  cent  of  the  worms  harbored 
were  removed  by  one  treatment.  Under  hospital  or  dispensary  condi* 
tions  this  technique  may  be  employed  as  easily  and  as  cheaply  as  the 
standard  method  recommended  for  field  use.  It  causes  less  discom- 
fort to  the  patients  than  other  methods,  and  by  its  provision  for  the 
rapid  elimination  of  the  drug  it  entails  less  danger  of  toxic  symptoms. 
It  is  not,  however,  adapted  to  field  conditions,  especially  in  sparsely 
settled  rural  communities  where  the  administration  of  a  preliminary 
purge  is  a  difficult  and  expensive  procedure. 

Omission  of  PreJiminary  Purge  with  Oil  of  Ghenopodinm, 

Many  authorities  hold  that  better  results  are  obtained  from  cheno- 
podium if  a  pre-treatment  purgative  is  given.  The  field  experiments 
of  Darling  and  Smillie,  however,  have  indicated  that  a  preliminary 
purge,  instead  of  adding  to  the  efficiency  of  a  divided  1.5-mil  dose  of 
chenopodium,  sliihUy  diminishes  it  in  the  case  of  adults.  This 
dosage  preceded  by  a  purge  was  found  to  remove  90.7  per  cent  of  the 
worms  present,  whereas  without  the  preliminary  purge  it  removed 
91.0  per  cent  of  all  worms.  There  was  relative  failure  of  treatment^ 
in  35  per  cent  of  the  cases  receiving  a  preliminary  purge  and  in  21 
per  cent  of  the  cases  not  receiving  one.  When  smaller  doses  of  cheno- 
podium were  given,  as  in  the  treatment  of  children,  preliminary  pur- 
gation fready  lowered  the  efficiency  of  the  drug.  A  dote  of  .6  mil 
preceded  by  a  purge  removed  only  70.6  per  cent  of  the  worms  bar- 

>  la  Umk  esperimcnU  a  treatment  was  considered  to  have  failed  if  it  left  tha 
patkot  with  tea  or  more  worms. 
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bored;  with  preliminary  purgation  omitted  it  removed  85.6  per  cent. 
Treatment  failed  in  100  per  cent  of  the  cases  receiving  a  preliminary 
purge  and  in  only  33  per  cent  of  those  not  receiving  the  purge. 

When  a  preliminary  purge  is  administered  under  field  condittont, 
it  frequently  so  weakens  the  patient  as  to  unfit  him  for  work  the  next 
day,  thereby  greatly  prejudicing  him  against  treatment.  Oftea  it 
causes  extreme  prostration.  In  sparsely  settled  areas  its  admintftra* 
tion  is  difficult  and  almost  doubles  the  cost  of  treatment.  It  teems 
advisable  therefore  to  omit  preliminary  purgation  in  field  work.  Thif 
was  done  during  1920  in  Brazil,  Ceylon,  Australia,  Salvador,  and 
Guatemala.  In  none  of  these  areas  were  there  any  ill  effects  or  any 
decrease  in  the  percentage  of  cures. 

Effect  of  Preliminary  Abstinence  from  Food.  Authorities  as 
a  rule  advise  a  very  light  diet  during  the  twenty-four  hours  preceding 
treatment.  Theoretically,  abstinence  from  food  for  from  fifteen  to 
twenty  hours  before  chenopodium  administration  should,  by  leaving 
the  intestinal  tract  empty,  greatly  enhance  the  efficiency  of  the 
vermifuge.  Field  experiments  conducted  by  Darling  and  Smillie, 
however,  have  shown  that  by  far  the  best  results  from  the  cheno> 
podium  are  obtained  when  patients  are  allowed  their  usual  diet  on 
the  day  before  treatment  but  no  food  on  the  morning  of  treatment. 
When  this  procedure  was  followed  and  the  preliminary  purge  omitted, 
91.0  per  cent  of  the  worms  harbored  were  expelled  by  one  treatment 
(1.5  mils).  When  patients  were  allowed  no  solid  food  after  11  a.m. 
of  the  day  before  treatment  and  no  nourishment  of  any  kind  after  5 
p.m.,  and  when  the  preliminary  purge  was  omitted,  one  treatment 
removed  90.1  per  cent  of  all  worms. .  Among  persons  from  whom  food 
was  withheld,  treatment  failed  in  60  per  cent  of  all  cases,  while  among 
those  who  received  an  ordinary  diet  on  the  day  before  treatment, 
there  were  only  21  per  cent  of  failures.  Moreover,  prostration  and 
severe  toxic  symptoms  were  universal  among  persons  who  did  not 
receive  food. 

In  the  case  of  children,  who  received  small  doses  of  the  drug,  only 
35.6  per  cent  of  all  worms  were  removed  when  food  was  withheld,  and 
there  were  100  per  cent  of  treatment  failures;  among  children  who 
were  allowed  an  ordinary  diet,  85.6  per  cent  of  all  worms  were  ex- 
pelled and  there  were  only  33  per  cent  of  treatment  failures. 

In  field  work  conducted  in  Ceylon  and  the  Seychelles  Islands,  also, 
it  was  found  that  patients  who  ate  an  ordinary  meal  on  the  afternoon 
before  treatment  were  much  less  apt  to  suffer  collapse  after  the 
administration  of  chenopodium  than  those  who  were  limited  to  i 
light  repast.  Furthermore,  there  was  no  diminution  in  the  percentage 
of  cures  when  a  regular  diet  was  permitted. 

Simultaneous  Administration  of  Food  and  Chenopodium* 

A  series  of  experiments  were  made  by  Darling  and  Smillie  during 
1920  to  determine  the  effect  of  administering  food  coincidently  with 
chenopodium.    Patients  undergoing!  this  test  were  subjected  to  no 


Digitized  by 


Google 


U 


4> 


o 

O 

o 

G 

o 


u 


c 
a; 

e 


o 

3 

o 

(3^ 


Digitized  by 


Google 


Digitized  by 


Google 


DIAGNOSIS  OF  HOOICWORM  INFECTION  99 

diet  rettrictiont  on  the  day  before  treatment  and  received  no  prelim- 
inary purge.  On  the  morning  of  treatment  they  received  .75  milt  of 
chenopodium  at  6  a.m.  Between  6:30  and  7  a.m.  they  were  allowed 
250  milt  of  milk,  100  milt  of  coffee,  and  200  gramt  of  bread.  At  8 
a.m.  they  received  a  tecond  .75-mil  dote  of  chenopodium  and  at  10 
a.m.  a  taline  purge.  Thit  procedure  cauted  no  toxic  tymptomt  nor 
even  the  mild  discomfortt  which  utually  attend  treatment  with  cheno* 
podium,  but  it  greatly  lowered  the  efficiency  of  the  drug.  It  removed 
only  56.2  per  cent  of  all  wormt  harbored  and  failed  in  58  per  cent  of 
the  catet  treated. 

Magnesium  Sulphate  Most  Commonly  Used  Pun^^tive. 

The  quettion  at  to  the  bett  purge  for  ute  in  connection  with  hookworm 
treatment  hat  not  been  definitely  tettled.  The  one  mott  eztentively 
uted  it  magnetium  tulphate.  The  rapidity  of  action  of  thit  purgative 
hat  been  found  to  vary  in  inverte  proportion  to  itt  concentration. 
Experience  in  Ceylon  hat  thown  that  when  a  ttrong  tolution  it  ad- 
minittered,  cathartit  it  often  delayed  until  evening  of  the  day  of 
treatment,  or  even  until  the  next  morning.  A  weaker  tolution  (two 
pounc't  of  talt  to  a  gallon  of  water,  or  about  one  and  one-half  dramt 
to  the  ounce)  givet  much  prompter  action  and  it  lett  apt  to  caute 
griping  or  collapte.  The  mott  tatitfactory  dotage  of  thit  weaker 
tolution  of  magnetium  tulphate  appeart  to  be  two  and  one  half 
ouncet  for  adult  malet  and  two  ouncet  for  adult  femalet. 

Compound  Jalap  Powder  an  Efficient  Purge.  Wathburn 
reportt  that  in  hit  recent  work  in  Jamaica  he  uted  compound  jalap 
powder  with  much  tuccett  at  a  tubttitute  for  magnetium  tulphate. 
The  drug  wat  given  in  captule  form,  both  at  a  preliminary  purge  and 
cotncidently  with  the  vermifuge.  For  the  preliminary  purge  it  wat 
mixed  with  a  tmall  amount  of  powdered  charcoal  and  adminittered 
to  adulu  in  dotet  of  thirty  to  forty  graint.^  In  the  treatment  cap- 
sule it  wat  compounded  with  thymol  in  the  tame  manner  and  tame 
amountt  at  milk  sugar  or  bicarbonate  of  toda.  When  chenopodium 
was  used,  the  jalap  wat  placed  in  the  captule  and  the  oil  wat  dropped 
upon  it.  At  a  preliminary  purge,  compound  jalap  powder  does  not 
act  so  rapidly  at  magnesium  tulphate;  it  can  therefore  be  given  on 
the  afternoon  inttead  of  the  evening  preceding  treatment,  and  the 
nurte  it  taved  the  necettity  of  vititing  hit  patientt  at  night.  A  final 
purge  it  not  required  when  jalap  it  added  to  the  treatment  capsule, 
and  an  extra  dote  of  purgative  it  not  found  necettary  in  to  many 
inttances  as  when  a  tingle  dote  of  magnetium  tulphate  it  given  after 
vermifuge  treatment.  The  powder  it  cheaper  than  magnetium  tul- 
phate, eatier  to  adminitter,  and  not  ditagreeable  to  take. 

Castor  OH  Used  Successfully  with  Chenopodium.  Many 
authoritiet  have  found  cattor  oil  a  tatitfactory  purge  for  ute  with 

'  The  powdered  charcoal  wat  mixed  with  the  jalap  uted  in  the  captule  given  for 
the  preliminary  purge  in  order  to  darken  the  capiule  and  thus  render  It  easily 
ditcinguithable  from  the  treatment  capeule  of  thymol  and  jalap. 
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chenopodiom.  Salant't  ezp«rimenu  showed  that  the  resistance  of 
animals  to  the  toxic  effect  of  chenopodium  was  much  greater  when  the 
drug  was  preceded  by  a  dose  of  castor  oil.  Quantities  of  chenopodiom 
which  invariably  caused  the  death  of  animals  when  administered 
without  castor  oil,  were  received  without  symptoms  of  poisoning 
when  the  oil  was  given  shortly  before  or  after  the  vermifuge.  Hall 
and  Wigdor  in  their  experimental  treatment  of  220  dogs  found  that 
when  castor  oil  and  chenopodium  were  administered  simultaneously, 
good  purgation  was  obtained  and  a  high  degree  of  protection  was 
secured  against  gastro-intestinal  irritation  and  the  toxic  effects  of 
the  vermifuge. 

In  Nicaragua  during  1920  Molloy  compared  the  cases  receiving 
magnesium  sulphate  after  chenopodium  with  those  receiving  castor 
oil.  The  latter  group  experienced  practically  no  serious  after-effecu; 
in  the  former,  severe  symptoms  were  common.  Persons  suffering 
from  inanition  frequently  experienced  extreme  prostration  after  tak- 
ing magnesium  sulphate.  Following  these  observations  Molloy  ad- 
ministered, to  all  hookworm  patients  who  showed  evidence  of  severe 
debility,  castor  oil  before,  with,  and  after  chenopodium.  In  less 
extreme  cases  of  debility  he  administered  chenopodium  in  half  an 
ounce  of  castor  oil,  and  gave  a  small  dose  of  magnesium  sulphate 
two  hours  after  the  last  dose  of  vermifuge.  Furthermore,  he  gave  a 
dose  of  castor  oil  immediately  to  all  persons  who  presented  symp- 
toms of  poisoning  following  treatment  with  chenopodium.^  No 
serious  cases  of  poisoning  occurred  after  the  institution  of  these 
measures. 

Standmrd  Technique  of  Thymol  Administration.     In  the 

countries  where  thymol  is  used,  the  dosage  most  commonly  emplojred 
is  that  recommended  by  Stiles,  Dock,  Howard,  Bass,  and  others  of 
wide  experience  in  the  treatment  of  hookworm  disease.  It  is  based 
upon  sixty  grains  as  the  maximum  for  an  adult,  preceded  and  fol* 
lowed  by  an  active  saline  purgative.  Children  from  one  to  five  years 
of  age  receive  from  three  to  five  grains  of  the  thymol;  those  from  six 
to  ten,  from  ten  to  fifteen  grains;  and  those  from  eleven  to  fifteen, 
from  fifteen  to  thirty  grains.  Persons  between  sixteen  and  twenty 
years  of  age  receive  from  thirty  to  forty  grains;  those  between  twenty* 
one  and  fifty  years,  from  forty-five  to  sixty  grains;  and  those  more 
than  fifty  years,  from  thirty  to  forty-five  grains.  The  drug  is  usually 
administered  in  finely  powdered  form,  mixed  with  equal  parts  of 
milk  sugar  or  sodium  bicarbonate.  It  is  given  in  two  equal  porttoot, 
and  apparent — not  actual — age  determines  the  dosage.  Competent 
physicians  examine  all  patients  who  are  to  uke  the  drug,  prescribe 

>  It  is  worth  noting,  howerer.  that  Darlinc.  Barber,  and  Hacker  have  rcgptted  aa 
experience  directly  the  opposite  of  that  indicated  by  Salant's.  Hall  and  Wltdor*a. 
and  MoUoy's  results.  In  their  investigations  in  the  Orient  they  found  that  when 
castor  oil  was  used  with  chenopodium,  there  was  a  noticeable  increase  in  dinJnws. 
deafness,  and  other  toxic  symptoms,  as  compared  with  the  symptoms  that  resnlted 
when  magnesium  sulphate  was  used. 
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the  proper  dotage  for  each,  and  supervise  the  important  phases  of 
treatment. 

Conditions  Governing  Administration  of  Thymol.  Food  is 
not  allowed  from  the  time  of  the  first  purgative  until  after  the  final 
dose  of  salts  has  acted.  Inasmuch  as  alcohol  and  oils,  and  gravy, 
butter,  milk,  and  other  fatty  foods,  are  especially  dangerous,  the 
patient  is  cautioned  against  taking  them  at  any  time  during  the 
period  of  treatment.  Under  field  conditions  it  is  generally  held  that 
thymol  should  not  be  administered  to  persons  suffering  from  acute 
diseases,  such  as  malaria  in  the  febrile  stage  or  fevers  of  any  other 
type;  to  those  having  chronic  dysentery  or  diarrhea,  organic  cardiac 
or  renal  disease,  pulmonary  tuberculosis  beyond  the  incipient  stage,  or 
general  anasarca;  to  those  who  are  extremely  weak  or  feeble  from 
old  age  or  from  other  cause;  or  to  pregnant  women  or  women  with 
serious  hemorrhagic  diseases  of  the  uterus.  Thymol  may  be  adminis- 
tered to  persons  suffering  from  any  of  these  diseases  only  when  the 
circumstances  will  permit  rigid  control  of  all  features  connected  with 
the  treatment 
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OPERATIONS  AGAINST  YELLOW  FEVER 

During  1920  co-operative  work  against  yellow  fever  was  un< 
taken  in  Mexico;  aid  was  given  in  the  suppression  of  epidemicf 
Central  America,  in  Brazil,  and  in  Peru;  sanitary  surveillance  ^ 
maintained  to  guard  against  a  recurrence  of  the  infection  in  Gui 
quil,  Ecuador;  and  the  presence  of  the  disease  in  West  Africa  ^ 
investigated.  Work  against  yellow  fever  was  therefore  under  wa] 
every  region  in  which  it  is  known  to  exist,  and  steady  headway 
being  made  toward  its  control. 

Mexico  Undertakes  Co-operative  Anti-Stegomyia  Gampai] 

Upon  invitation  of  Government  a  co-operative  program  for  the  com 
of  yellow  fever  in  Mexico  was  adopted  toward  the  close  of  1920. 
decree  issued  by  the  President  shortly  after  the  arrival  in  Mexico  C 
of  Colonel  T.  C.  Lyster,  director  of  yellow  fever  work  in  Mexico  i 
Central  America,  authorized  the  inauguration  of  control  measi 
throughout  the  infected  districts,  provided  for  the  creation  o 
special  yellow  fever  commission,  and  set  aside  50,000  pesos  for  cai 
ing  out  the  work.  All  control  operations  under  the  new  plan  arc 
center  in  the  Mexican  Department  of  Health.  The  American  i 
sonnel  will  regard  themselves  as  representatives  of  this  departm< 
During  the  last  six  months  of  1920  yellow  fever  existed  in  Mei 
from  Tampico  to  Progreso  in  the  east,  and  from  Hermacilla 
Tapachula  in  the  west.  This  epidemic  was  checked  under  the  a 
direction  of  the  national  Board  of  Health.  The  first  efforts  un 
the  new  co-operative  program  will  be  directed  toward  the  pointi 
greatest  importance.  Late  reports  indicate  that  in  the  first  a 
inspected,  a  zone  150  kilometers  in  diameter  with  Vera  Cruz  as 
center,  the  incidence  of  the  disease  is  low. 

Yellow  Fever  Eradicated  from  Guayaquil.    One  of  the  c 

standing  features  of  the  yellow  fever  situation  in  1920  was  the  offi< 
announcement  made  in  July  by  the  Director  of  Health  of  Ecua 
that  the  disease  had  been  entirely  eradicated  from  that  count 
The  infection,  which  had  been  present  in  Guayaquil  since  1842,  ^ 
brought  under  complete  control  in  that  city  in  June,  1919.  Si 
then  no  vestige  of  it  has  reappeared,  and  there  is  every  reason 
believing  that  it  has  been  permanently  suppressed  (Fig.  65).  W 
the  disappearance  of  yellow  fever  from  Guayaquil  it  is  believed  t 
the  last  endemic  focus  of  the  disease  in  Ecuador  has  been  eliminat 
A  modern  water-supply  system  is  being  installed  in  Guayaq 
Until  such  time  as  it  is  in  operation,  Government  inspectors  i 
guard  against  a  recurrence  of  Stegoroyia  breeding  by  maintaining  sti 
supervision  of  all  water  containers.     On  November  29, 1920,  Gove 
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mcot  aiiumed  full  respon- 
•ibility  for  the  continued 
maintenance  of  the  work, 
and  the  Board's  reprcten- 
laiive  withdrew  from  the 
country. 

Reftppeamnceof  Yellow 
Fcfer  in  Central  Amer- 
lou  In  Central  America 
outbreaks  of  yellow  fever 
occurred  during  1920  in 
Salvador  and  Guatemal|i. 
A  few  sporadic  cases  were 
reported  in  Nicaragua.  In 
Salvador  the  disease  was 
first  detected  in  the  coastal 
plain  city  of  Sonsonate, 
where  a  large  military  de- 
tachment recruited  from  all 
paru  of  the  Republic  had 
been  gathered  to  suppress 
a  threatened  revolution. 
Many  of  the  recruits  had 
come  from  high  altitudes 
and  were  therefore  non-im- 
munes.  Between  May  22 
and  August  21  there  were 
fifty-six  known  cases  of  yellow  fever  in  Sonsonate.  The  city  was 
placed  under  strict  quarantine,  but  despite  this  precaution  the 
disease  spread  to  seven  other  towns  in  the  department  of  Sonsonate, 
to  the  neighboring  departments  of  Santa  Ana  and  La  Libertad, 
and  to  Usulutin.  Meanwhile,  smoldering  foci  of  infection  which 
had  existed  in  the  city  of  San  Salvador  as  an  aftermath  of  the  epi- 
demic of  1919  flared  forth,  and  the  disease  spread  rapidly  to  many 
sections  of  the  city.  In  the  course  of  the  year  twenty-five  local- 
ities of  the  country  were  visited  by  yellow  fever,  and  181  cases  in 
all  were  reported  (Fig.  68,  page  106). 

In  Guatemala  the  disease  appeared  in  early  June  at  Los  Amates, 
whither  it  had  probably  been  carried  by  an  itinerant  peddler  from 
Sonsonate.  Between  June  5  and  September  11  fifteen  cases  were 
reported.  Later  nine  cases  appeared  in  La  Democracia,  five  in  Za- 
capa,  and  one  in  Virginia. 

Control  Measuree  in  Central  America.  The  health  authorities 
of  Salvador  and  Guatemala  at  once  put  forth  every  effort  to  suppress 
these  outbreaks,  so  that  by  the  end  of  the  year  yellow  fever  had 
almost  entirely  disappeared  from  both  countries.  To  insure  pro- 
tection against  its  recrudescence,  anti-mosquito  measures  will  be 
continued  in  every  area  of  infection  for  at  least  a  year  after  the  ap- 


Fig.  65. — Inddence  of  yellow  fever  in 
Guayaquil,  Ecuador,  1918-1920.  The 
disease  has  been  completely  eradicated 
from  that  city  as  the  result  of  anti- 
mosquito  measures  instituted  there  in 
November,  1918.  Since  May,  1919,  there 
has  not  been  a  single  case 
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pearance  of  the  last  case  of  the  disease.     Fish  control  will  | 
prominent  part  in  these  operations. 

In  Nicaragua  and  Honduras  protective  anti-mosquito  wor 
carried  on  throughout  1920  to  guard  against  outbreaks  of  ] 
fever.  During  the  coming  year  these  precautionary  measure 
be  continued.  The  Central  American  countries  have  taken  a 
mined  stand  against  yellow  fever.  It  seems  that  their  earnest  < 
to  control  the  infection  must  in  the  end  win  out. 

Suppression  of  Epidemic  in  Peru.  The  elimination  of  ] 
fever  from  Ecuador  left  only  one  center  of  infection  on  the  1 
coast  of  South  America — the  province  of  Piura  in  northern 
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Fig.  66. — Map  of  Salvador  showing  location  of  yellow  fever  a 
1920  epidemic 

An  epidemic  of  the  disease  had  broken  out  in  that  region  ea 
1919  and  had  spread  to  at  least  ten  towns  by  1920.  The  inci 
of  the  infection  and  the  death  rate  were  high.  Under  the 
tion  of  Dr.  Henry  R.  Carter,  the  Government  health  servii 
ganized  energetic  measures  for  the  control  of  Stegomyia  bn 
throughout  the  area,  and  at  length  succeeded  in  reducing  the  I 
myia  index  below  the  danger  point.  As  a  result  yellow  fev< 
disappeared  from  the  province  by  the  end  of  October,  1920.^ 

Controlling  the  Infection  in  Brazil.  While  measures 
under  way  for  eradicating  yellow  fever  from  the  west  coast  of 

&  In  February.  1921.  yellow  fever  reappeared  in  Peru  at  a  point  south 
region  previously  infected.  The  disease  croesed  the  desert  from  Piura  an^ 
forth  in  several  of  the  rather  densely  populated  coastal  towns  of  the  deparu 
Lambaireque.  The  Board  is  co-operating  with  Government  in  control  m( 
which  are  being  conducted  under  the  direction  of  Dr.  Henry  Hanson. 
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Fig.  67. — Colonel  T.  C.  Lyster,  of  the  Board's  yellow 
fever  staff,  administering  Noguchi  yellow  fever  vaccine. 
Los  Amates,  Guatemala 
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America,  the  public  health  service  of  Brazil  was  engaged  in  fighting 
the  infection  in  the  sections  of  that  country  where  it  still  persisted. 
Early  in  1919  epidemics  of  the  infection  had  broken  out  in  six  of  the 
northern  states  of  the  country.  Government  organized  a  central 
jrellow  iever  commission  for  combating  these  outbreaks,  and  each 
sute  where  the  disease  existed  appointed  a  body  with  similar  func- 
tions. The  various  measures  which  these  organizations  pursued  for 
reducing  the  Stegomyia  index  throughout  the  infected  regions  re* 
suited  by  the  end  of  1920  in  yellow  fever  in  epidemic  form  being 
entirely  suppressed,  and  in  endemic  form  being  confined  to  the  nar- 
row strip  of  coastal  area  between  Bahia  and  Pernambuco.  Out- 
breaks of  the  disease  which  occurred  in  the  states  of  Pernambuco  and 
Sergipe  during  1920  were  soon  controlled,  and  during  the  last  four 
months  of  the  year  no  verified  cases  were  reported  from  any  part  of 
the  Republic. 

Pursuit  of  Y^ow  Fever  in  Africa.  During  1920  a  commission 
visited  the  west  coast  of  Africa  to  investigate  the  nature  of  a  disease 
which  has  prevailed  in  that  region  for  some  time  and  has  frequently 
been  reported  as  yellow  fever.  The  commission,  composed  of  R.  E. 
Noble»  M.  D.,  Assistant  Surgeon  General  of  the  United  States  Army; 
Juan  Guiteras,  M.  D.,  Director  of  Public  Health  of  Cuba;  Adrian 
Stokes,  M.  D.,  Assistant  to  the  Professor  of  Pathology,  Trinity  Col- 
lege, Dublin;  A.  E.  Horn,  M.  D.,  of  the  West  African  Medical  Service; 
and  W.  F.  Tytler,  M.  D.,  of  the  staff  of  the  Medical  Research  Council 
in  Great  Britain,  arrived  in  Lagos,  Nigeria,  July  17.  Here  it  estab- 
lished headquarters  and  opened  a  laboratory.  From  this  point  the 
members  carried  their  investigations  into  Nigeria,  Dahomey,  the 
Gold  Coast,  Senegal,  and  Matadi  in  the  Belgian  Congo. 

Further  Study  Required  to  Determine  Pretence  of  Infection. 

A  study  of  such  vital  statistics  and  records  of  epidemics  as  were 
available  in  these  localities  indicated  that  yellow  fever,  or  an  infec- 
tion closely  allied  to  it,  had  existed  endemically  and  epidemically  for 
many  years.  For  the  period  from  May,  1915,  to  May,  1920,  a  total 
of  eighty-six  cases  of  yellow  fever  were  reported  in  the  British  West 
African  colonies  alone.  There  were  also  records  of  epidemics  in 
Dahomey  at  various  times  during  the  period  from  1905  to  1917.  In 
the  Belgian  Congo  an  outbreak  was  reported  in  1917. 

The  commission  remained  in  the  West  Coast  area  for  a  period  of 
only  fifteen  weeks.  During  the  brief  time  at  its  disposal  it  saw  no 
authentic  cases  of  yellow  fever,  nor  was  it  able  to  observe  any  cases 
of  a  disease  known  locally  as  "shaura,"  which  is  reported  to  exist 
among  the  natives  and  to  produce  in  its  acute  stages  symptoms  sug- 
gestive of  yellow  fever.  To  establish  definitely  whether  this  disease 
is  or  is  not  yellow  fever,  and  whether,  if  it  is  not,  yellow  fever  is 
present  at  all,  will  require  a  longer  period  of  time  and  better  facilides 
for  investigation  than  the  commission  had  at  its  disposal.  Indeed, 
the  usk  of  tracking  down  yellow  fever  in  this  area  is  likely  to  prove 
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a  most  arduous  one  and  to  require  prolonged  local  residence, 
involve  following  clues  to  the  disease  into  native  villages  far  frc 
coast  and  covering  tremendous  distances  in  sections  where 
back,  hammoclc,  and  walking  are  the  only  means  of  travel. 
tendency  of  the  natives  to  hide  all  cases  of  disease  from  the  at 
ties  will  also  complicate  the  problem.  The  commission  has  i 
mended  that  another  body  of  investigators  be  sent  to  undertal 
difficult  study  and  to  suggest  definite  measures  for  the  suppreti 
the  disease  if  it  is  found  to  exist. 

Use  of  Vaccine  and  Serum  In  Yellow  Fever  Control. 
spira  icteroides  was  first  isolated  by  Noguchi  in  1918  from  cases 
low  fever  in  Guayaquil.  Later  (1919)  the  organism  was  obtaine< 
yellow  fever  cases  in  Merida,  Yucatan,  and  again  (1920)  in  no 
Peru  by  Noguchi  and  Kligler.  Gastiaburu  transmitted  yelloin 
to  animals  in  Piura  in  1919.  Perez-Grovas,  working  in  Vera 
Mexico,  during  the  summer  of  1920,  reproduced  yellow  fe 
guinea  pigs  and  obtained  a  culture.  Le  Blanc,  of  the  Rock 
Institute  staff,  also  obtained  a  strain  of  the  organism  from  a  ( 
yellow  fever  in  Vera  Cruz  (1921).  The  strains  obtained  by 
Grovas  and  Le  Blanc  have  been  found  to  be  identical  wit 
Leptospira  icteroides  isolated  earlier. 

The  killed  cultures  of  Leptospira  icteroides  were  first  used  fc 
tective  inoculation  against  yellow  fever  in  Guayaquil  in  191S, 
427  vaccinations  were  carried  out.  The  results  were  so  encoui 
(the  morbidity  rate  among  vaccinated  and  un vaccinated  durii 
same  period  being  11  and  110  per  thousand,  respectively)  t 
vaccine  several  hundred  times  as  strong  has  been  made  in 
quantities  and  employed  in  Mexico  by  Drs.  Vasconcelos  and  C 
of  the  Consejo  Superior  de  Salubridad;  by  Drs.  Lyster,  Baile] 
Vaughn  in  Central  America;  and  by  Drs.  Lynn  and  Guadarra 
Tuxpan,  Mexico.  The  total  number  of  non-immune  perso 
ported  vaccinated  is  about  8,000.  The  development  of  prot< 
as  in  the  case  of  other  vaccines  of  this  sort  (anti-typhoid,  for  exai 
requires  about  ten  days  for  completion,  persons  exposed  to  ; 
fever  just  before  vaccination  or  immediately  afterwards  not 
protected  by  vaccination.  Excluding  such  instances,  however, 
has  been  no  case  of  yellow  fever  among  the  8,000  persons  vacci 
in  the  various  localities,  while  among  unvaccinated  persons  < 
the  same  period  and  in  the  same  areas  there  have  been  aboi 
cases  of  the  disease. 

The  vaccine,  by  providing  immunity,  furnishes  a  rapid  meth 
reducing  the  number  of  non-immune  persons  in  areas  where  ; 
fever  is  epidemic.  By  the  application  of  sanitary  measures  tc 
inate  the  mosquito  carrier  and  of  vaccination  in  the  meantime 
o£F  from  the  infected  mosquitoes  the  supply  of  non-immune  ma 
a  threatening  epidemic  of  yellow  fever  in  Guatemala  and  Salva 
1920  is  reported  to  have  been  checked  within  one  month  from  t 
pearance  of  the  first  cases;  that  is,  before  a  second  set  of  case 
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developed.  The  value  of  vaccination  at  an  emergency  measure  doet 
not,  however,  minimize  the  importance  of  the  anti-mosquito  opera- 
tions, the  elimination  of  both  factors — the  non-immune  human  being 
and  the  infected  mosquito — being  useful  in  the  control  of  yellow  fever. 
A  therapeutic  serum  is  also  available  for  the  treatment  of  yellow 
fever.  It  has  already  been  employed  in  152  cases  by  Drs.  Lyster, 
Vaughn,  and  Bailey  in  Central  America;  by  Drs.  Vasconcelos  and 
Casasus,  Lynn,  and  Guadarrama  in  Mexico;  and  by  Dr.  Hernandez 
of  the  Junta  de  la  Sanidad  de  Yucatan.  Persons  treated  before  the 
third  day  of  illness  have  almost  invariably  recovered,  the  exceptions 
being  those  cases  in  which  the  quantity  of  serum  used  was  too  small 
to  have  any  effect.  After  the  fourth  day  of  illness  the  injuries  to 
organs  are  so  great  as  to  be  irreparable  in  severe  cases  of  yellow  fever. 
By  the  use  of  the  serum  the  usual  mortality  in  yellow  fever,  50  to  60 
per  cent,  has  been  reduced  to  9  per  cent. 
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COUNTY  HEALTH  WORK 

In  the  Southern  States  demopstration  campaigns  in  the  control  of 
hookworm  disease  have  greatly  stimulated  the  development  of  full- 
time  county  health  organizations.  These  agencies  seek  to  do  for 
the  rural  people  what  the  modern,  well-equipped  municipal  health 
department  does  for  the  population  of  the  larger  towns  and  cities. 
The  importance  of  this  work  will  be  appreciated  when  it  is  remembered 
that  54  per  cent  of  the  total  population  of  the  United  States  is  nirtl, 

and  that  in  twenty-five  of  the 
states  the  rural  population  com- 
prises more  than  three  fifths  of 
the  total. 

Ninety-seven  counties  ia 
twelve  southern  states  had,  at 
thecloseof  1920,  full-time  health 
departments.  Interest  in  pub- 
lic health  matters  has  beea 
stimulated,  the  people  are  vot- 
ing taxes  as  never  before  for 
health  purposes,  and  a  sanitary 
sense  is  beginning  to  manifest 
itself.  The  marked  increase  in 
state  and  county  appropria- 
tions is  exhibited  in  Fig.  69. 

In  one  of  the  states  couaty 
health  work  has  been  in  prog- 
ress for  more  than  three  years. 
At  the  close  of  1920  work  of 
this  kind  was  being  conducted  In 
twenty-four  of  its  counties  hav- 
ing a  combined  rural  populatioo 
which  represented  33  per  cent  of 
the  state's  rural  population.    A 
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Fig.  69. — Increase  in  appropria- 
tions for  countv  health  work. 
Southern  Sutes,  1917-1920 


summary  of  the  results  accomplished  in  these  twenty-four  counties 
shows  28,345  persons  examined  and  5,469  treated  for  hookworm 
disease;  96,739  vaccinated  against  typhoid  fever  and  36,810  against 
smallpox;  13,670  cases  of  infectious  diseases  quarantined;  77,573 
school  children  and  5,780  adults  examined  for  physical  defects; 
and  2,354  public  health  meetings  held,  at  which  the  total  attendance 
was  253,488.  In  addition,  23,547  privies  at  rural  homes  were  either 
constructed  anew  or  improved  to  meet  the  requiremenu  of  the  sute 
board  of  health. 

no 
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Fig.  70.— Sutistical  tummary  of  work  of  county  health  depart- 
ment lor  one  month.  Indicates  range  of  activitiei  underuken. 
oovthern  Sutet 
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;    ACTIVITIES   OF   COUNTY   HEALTH   DEPARTME 

•  F*8'  70,  ptgc  111,  gives  a  concise  statistical  summary  of  the 
ties  of  a  typical  county  health  department  for  the  month  of  Fel 
1920.  During  the  same  month  there  were  seventy  other 
health  departments  in  twelve  Southern  States  engaged  in 
activities.  It  will  be  seen  that  attention  centers  in  the  pre 
of  soil  pollution  and  its  attending  diseases,  such  as  typhoid 
infant  diarrhea,  the  dysenteries,  and  hookworm;  in  life  ex 
work;  in  the  medical  inspection  and  treatment  of  school  cl 
the  quarantine  of  infectious  diseases;  the  prevention  of   ti 

losis;  and  in  infant  y 
Effort  is  made  to  stress  t 
da  mental  principles  of  h< 
living,  to  develop  an  a 
system  of  reporting  vital 
tics,  and  to  establish  a 
the  nucleus  of  a  public 
laboratory  service. 

Preyention  of  Soil 
tion.  This  phase  of  th 
seeks  primarily  to  sect 
installation  and  use  of 
tary  latrine  at  every 
Inspectors  of  the  health  < 
ment  visit  the  homes  tl 
out  the  county,  make  s 
inspections,  and  leave 
them  plans  and  specifi 
for  approved  latrines.  ' 
spectors  later  repeat  thci 
to  observe  whether  the  in 
ment  recommended  ha 
made.  Their  task  is  sio 
in  states  or  communities 
there  are  ordinances  requiring  the  use  of  latrines;  here  the 
tort  merely  see  that  the  law  is  enforced.  The  activities  . 
soil  pollution  also  include  the  making  of  examinations  for 
worm  disease  and  the  treatment  of  those  who  are  found 
infected. 

Medical  Inspection  and  Dental  Senrice  for  Rural  Chj 
The  school  children  of  the  county  are  medically  inspected  in  o 
lobtain  a  record  of  the  physical  condition  of  every  child  and  tres 
ior  those  who  need  it.  The  teachers  insert  on  the  record  a 
«ach  child  the  date  of  birth,  age  on  entering  school,  grades  repea 
any),  history  of  diseases  in  family,  the  child's  height,  weight,  an< 
expansion,  the  condition  of  his  teeth,  eyes,  ears,  and  throat,  a 


Fig.  71. — Deaths  from  typhoid 
fever  in  North  Carolina,  1917  to 
1919 
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State  of  hif  notrition.  The  completed  ctrdf  are  then  transmitted  to 
the  health  officer,  who  carefully  considers  each  case  and  examines 
every  child  whose  card  indicates  it  to  possess  a  remediable  defect  or 
abnormality.  The  examination  is  made  preferably  in  the  presence 
of  the  parents,  so  that  the  health  officer  may  discuss  with  them  the 
advisability  and  the  best  methods  of  having  the  child  treated. 

The  health  departments  make  special  e£Fort  to  educate  parents 
regarding  the  dangers  of  dental  defects  in  their  children  and 
to  impress  upon  them  the  importance  of  having  these  defects 
remedied.  Traveling  dental  clinics  are  provided  for  rural  school 
children.  The  great  majority  of  the 
patients  reached  by  this  service  are 
very  young  children  who  have  never 
before  visited  a  dentist. 

Infant  Welfare.  This  division  of 
the  work  seeks  to  lower  the  death  rate 
among  babies  and  young  children  by 
systematically  instructing  mothers  in 
the  principles  of  infant  and  child  hy- 
giene. The  nurse  who  conducts  this 
unit  of  work  holds  clinics  at  the  health 
office  and  at  other  places  through- 
out the  county,  and  gives  a  course 
of  intensive  study  to  clubs  and  other 
women's  organizations.  Literature 
for  the  study  course  is  provided  by 
the  state  board  of  health.  A  clinic 
conducted  by  the  health  officer  con- 
cludes the  course.  The  nurse  ar- 
ranges to  meet  the  club  once  a  month 
thereafter  for  the  discussion  of  com- 
munity health  conditions  and  for 
consultations  with  mothers.  She 
endeavors  to  give  personal  instruc- 
tion to  all  expectant  mothers,  to 
mothers  of  bottle-fed  babies  and  of 
babies  with  diarrhea,  and  to  persons 
living  in  homes  where  tuberculosis  exists, 
with  supervising  and  instructing  midwives. 

Life  Extension.  The  life  extension  work  has  proved  very  popu- 
lar and  has  served  as  a  means  of  enlisting  the  interest  and  co-operation 
of  influential  citizens.  It  consists  of  making  thorough  physical 
examinations  of  adulu.  The  work  is  intended  primarily  for  persons 
who  are  well,  and  its  object  is  to  keep  them  at  their  highest  state  of 
efficiency.  Periodic  medical  examinations  will  often  detect  latent 
or  incipient  impairments  in  health,  find  minor  defects  which  injure  the 
citizen  and  decrease  his  working  capacity,  and  so  make  it  possible 


I  Hi 


ANNUAL 
AVERACt 
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I  DYSENTERY   ESS?  TYPHOID 


Fig.  74. — Reduction  in  average 
annual  number  of  cases  of  dysen- 
tery and  typhoid.  Situation  in 
Troup  county,  Georgia,  before 
and  after  inauguration  of  county 
health  work  compared 

She    is   also   charged 


Digitized  by 


Google 


Ii6 


INTERNATIONAL  HEALTH  BOARD 


for  him  to  secure  medical  attention  before  the  condition  becc 
serious  or  permanent.  The  examinations,  which  include  urine 
blood-pressure  tests,  are  made  in  the  health  office.  Treatmei 
never  given.    If  medical  or  surgical  attention  seems  advisable, 

patient  chooses  his  own  physi< 
Each  person  receives,  however, 
and  printed  advice  and  appropi 
health  literature. 

Control  of  Communicable  1 
eases.  This  is  effected  through 
state  quarantine  law,  which  u%\ 
requires  the  attending  physicia 
the  householder  to  report  acute  ii 
tious  diseases.  The  health  de] 
ment,  upon  receiving  these  rep 
sends  literature  on  the  disease  t( 
householder  and  to  the  school  tea 
in  the  district  wherein  the  hor 
located;  and  the  health  officer  ^ 
the  homes  of  as  many  as  possib 
the  cases  to  give  personal  instru( 
in  the  means  of  preventing 
spread  of  the  disease.  Usually 
county  health  office  keeps  a  reco 
each  case  reported,  transmits  no 
and  detailed  monthly  reports  t( 
epidemiologist  of  the  state  boa 
health,  submits  to  the  newspj 


Fig.  75. — Cases  of  typhoid 
*""""*      1909  com- 


fever  in  Virginia, 
pared  with  1920 

monthly  articles  on  the  quarantine  work  of  the  county,  and  publ 
in  the  papers  the  name  and  address  of  each  case  of 
disease  reported. 


communK 


EDUCATING  THE  PUBLIC  IN  HEALTHFUL  LIVIN< 


The  work  of  the  county  departments  always  stresses  the  educati 
phase.  The  health  officer  and  his  assistants  try  to  present  the 
of  public  hygiene  and  sanitation  in  such  way  that  they  may  be 
every  citizen  in  the  county.  Lectures  and  demonstrations,  n 
paper  articles,  literature,  clinics,  and  consultations  in  house-to-l 
visits  form  the  main  channels  through  which  the  public  is  rea< 
The  schools  invariably  receive  special  attention,  catechisms  and 
lar  material  on  hygienic  topics  being  frequently  prepared  for  u 
them.  In  certain  southern  counties,  as  a  result  of  health  teac 
the  schools  have  formed  organizations  to  look  after  the  sanitary 
dition  of  the  school  district  and  to  make  reports  to  the  health  of 
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Fig.  77. — Advertising  the  county  health  department. 
Sign  board  displayed  at  Logan,  the  county  seat  of  Logan 
county,  West  Virginia 
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Other  publicity  devices  which 
have  been  used  with  much  success 
consist  of  health  slogans  painted  on 
mileposts  on  the  county  highways, 
of  weekly  bulletins  distributed 
through  the  county,  of  letter  seals 
for  the  use  of  the  department  of 
health,  and  of  exhibits  at  the  county 
fairs.  When  the  milepost  sign  is 
used,  two  advertisements  on  each  post 
defray  the  cost  of  erecting  the  posts. 
In  certain  instances  a  contest  is  held 
to  secure  effective  sentences  for  use 
as  slogans.  When  this  is  done  the 
business  men  of  the  county  some- 
times agree  to  furnish  the  necessary 
prizes;  and  men,  women,  and  chil- 
dren in  every  part  of  the  county 
take  part  in  the  contests.  By  means 
of  the  signs  it  is  possible  not  only 
to  foster  county  pride  and  spirit, 
to  aid  visitors,  and  to  advertise 
the  merchants  of  the  county,  but  also 
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Kg.  79. — Comparison  of  ty- 
phoid cases  before  and  after 
county  health  work.  Wicom- 
ico county,  Maryland 


Fig.  78.— Deaths  per  hundred 
thousand  from  typhoid  fever, 
before  and  after  mauguration 
of  county  health  work.  Nine 
North  Carolina  counties 


to  drive  home  through  repetition  the 
need  of  preventing  disease  and  the 
methods  by  which  this  may  be  ac- 
complished. 


RKDUCnON  IN  INCIDENCE 
OF  DISEASE 

The  most  direct  evidence  of  the 
effectiveness  of  county  health  work 
is  to  be  found  in  the  lowering  of  sick- 
ness and  death  rates.  In  North 
Carolina  the  number  of  cases  of  ty- 
phoid fever  was  reduced  from  726  in 
1917  to  427  in  1919.  This  represents 
a  decrease  from  29.6  to  16.9  per 
100,000  in  the  typhoid  death  rate. 
For  each  death  from  typhoid  fever 
it  is  estimated  that  there  are  on  the 
average  ten  cases,  and  each  case  is 
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estimated  to  cause  a  loss  to  the  state  of  not  less  than  j400.  In 
Monroe  county,  Nfississippi,  where  8,465  persons  were  inoculated  for 
typhoid  fever  between  1918  and  1920  and  a  total  of  1,811  sanitary 
privies  were  installed  during  the  same  period,  the  typhoid  cases  in 
1920  numbered  89.8  per  cent  less  than  in  1917.  Figs.  18, 71, 74, 75, 
78,  and  79,  pages  31  and  112  to  119,  depict  graphically  the  reduction 
in  various  diseases  that  has  occurred  in  states  in  which  county 
health  work  has  been  conducted. 


EXTENSION  OF  WORK  TO  OTHER  STATES 

The  plan  of  work  in  operation  in  the  Southern  States  is  applica- 
ble to  other  sections  as  well.  It  is,  in  fact,  already  being  adopted 
by  states  in  other  sections.  There  were  in  the  country  on  December 
31,  1920,  not  less  than  one  hundred  twenty-six  rural  counties  or  dis- 
tricts having  county  health  departments  each  with  a  whole-time 
health  officer  (Fig.  80,  page  120).  Kansas  and  New  Mexico  are 
among  the  latest  states  to  establish  such  departments. 
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TABLE  7:  Expenditures   of  the   International  Health 
Board  Covering  its  Activities  During  the  Year  jq20 


Fields  of  Activity 


Amount 
Expended 


Grand  Total. 


$1,^8,269.66 


Reuet  and  Control  of  Hookworm  Disease  . . 

MALARLk  Control 

Yellow  Fever  Control 

Tuberculosis  in  France 

PuBUc  Health  Education 

Field  Staff  Salaries,  Expenses,  etc.,  not 

Prorated  to  Specific  Budgets 

Miscellaneous 

Administration 


623,804.86 
132,118.67 
139,767.40 
518,013.51 
68,553.35 

25,917.60 
58,632.07 
91,472.20 


Itemization  bt  States  and  Countries 
Relief  and  Control  of  Hookworm  Disease. 

Southern  States 

West  Indies 

Central  America 

South  America 

The  East 


Southern  States $144,201.84 

Administration 6,032.20 

Alabama 17,256.72 

Georgia 4,525.39 

Kansas 4,494.00 

Kentucky 16,599.03 

Mississippi 20,709.72 

New  Mexico 957.04 

North  Carolina 10,463.00 

South  Carolina 17,210.63 

Tennessee 13,533.22 

Texas 14,723.99 

Virginia 14,965.17 

West  Virginia 2,731.73 

West  Indies 62,025.73 

Administration 6,039.23 

BriUsh  Guiana^ 486.37 

Dutch  Guiana* 738.34 

Jamaica 18,400.09 

Porto  Rico 7,823.35 

Santo  Domingo 1,077.07 

St.  Lucia 11,444.57 

Trinidad 16,016.71 


623,804.86 


144,201.84 

62,025.73 

97,304.00 

206,425.84 

113,847.45 


^  For  administrative  reasons,  British  and  Dutch  Guiana,  althou^ 
on  the  mainland  of  South  America,  are  considered  West  Indian 
Colonies. 


Digitized  by 


Google 


FINANCIAL   STATEMENT 


133 


TABLE  7;  Expenditures  of  the  International  Health 
Board  Covering  its  Activities  During  the  Year  1920 — 
Continued 


Amount 
Expended 

Relief  and  Control  of  Hookwobm  Disbabe— 
Central  America $97,304.00 

A(lininwtt*tinn 7,178.01 

Costa  Kica 20,219.60 

Guatemala 17,126.43 

Nicaragua 18,746.12 

Panama 20,061.02 

Salvador 13,973.82 

South  America 206,426.84 

Braiil 193,660.96 

Colombia 12,864.89 

The  Eaat 113,847.46 

Adminifftn^tiAn 7,178.01 

Australia 36,417.31 

Borneo 3,106.23 

Ceylon 34,164.28 

Inia  .'.'.V 7,810.00 

Mauritius 6,688.66 

Sevchelles  Ifllands 4,643.03 

Siam. 16,860.03 

Malabia  Control  . . , , ,  r    t 

$132,118.67 

Southern  States        

121,662.24 
10,466.43 

Foreiffn  Countries 

SouthemStates $121,662.24 

Administration , 6,032.20 

Alabama 8,906.92 

Ariomsas 7,048.90 

Georgia 1,230.86 

Louimana 30,699.94 

Mississippi 27,637.43 

North  Carolina 7,626.13 

South  Carolina 13,942.74 

Tennessee 1,969.94 

Texas 11,472.34 

rindnia 6,284.84 

Foieicn  Countries 10,466.43 

Ecuador 4,696.69 

Nicaragua 426.66 

Portofiioo 6,446.18 
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TABLE  7:  Expenditures  of  the  International  Health 
Board  Covering  its  Activities  During  the  Year  igso— 
Continued 


Fields  of  Activity 


Amount 
Expended 


Yellow  Feveb  Ck>NTROL. 

Epidemic  work 

Ecuador 

Salvador. 


S139J57.40 


Expenses  of  Investigating  C^ommissions  and 
salaries,  expenses,  etc.,  of  Director  and  Asbo- 


ciates. 


23,639.03 

28,574.08 

3,926.26 


83,717.13 


TUBEBCULOSIS  IN  FRANCE 

Central  Administration 

Medical  Division 

Public  Health  Visitation . . . 

Educational  Division 

Departmental  Organization . 


618,013.51 


86,310.57 

80,226.08 

76,191.46 

136,920.64 

139,364.76 


PuBuc  Health  Education 

Department  of  Hygiene — Faculdade  de  Medi- 
cma  e  Cirurgia  de  Sao  Paulo 

Operating  Expenses 

FeUonvships 


68,653.35 


30,143.51 
38,409.84 


Miscellaneous 

Ck)nferenoe  of  State  Health  Officers 

Conference  of  Malaria  Workers 

Csechoslovidda— Public  Health  Work 

Drugs  for  Conserving  Health  of  Field  Staff. 

Express,  Freight,  and  Exchange 

Field  Equipment  and  Supplies 

Investigation   of  Scientinc   Preparation   and 
Preservation  of  Powdered  Milk 

Medical  Examination  of  Applicants  for  Field 
Staff 

Motion  Picture  Film  on  Hookworm  Disease . 

Pamphlets  and  Charts 

Paris  Conference  on  an  International  Nomen- 
clature of  Causes  of  Death 

Repainting  Office  at  Salvador 

Surveys  and  Exhibits 

Survey — Public    Health    Administration 
Massachusetts 

Study  of  Teaching  of  Hygiene  and  Public 
Health  in  MedicfJ  Schools 


68,632.07 


2,488.71 

1,810.35 

12,706.81 

32.29 

557.85 

6,996.96 

500.00 

126.00 
2,817.73 
6,873.33 

616.30 

75.00 

23,528.78 

1,467.27 

34.69 
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Afmca,  see  Yellow  Fevbk  Coiiiiission  to  the  West  Coast 
OF  Africa. 

Aguas  Vietuosas,  Minas  Geeaes 81 

Alabama iz,  z,  26,  46 

Alagoas  (State)  Brazil 56 

Anctlostoiies 68 

Anctlostoiiiasis,  see  Hookworm  Disease. 
Anemia: 

Caused  by  hookworm  infection  and  malnutrition 65-66 

See  also  Hemoglobin. 
Animals: 

Resistance  of  dogs  to  oil  of  chenopodium 100 

Yellow  fever  reproduced  in  guinea  pigs 108 

Anopheles  (Mosquito) 20 

Anti-Mosquito  Measures,  see  Malaria  Control;  Yellow 
Fever. 

Argentina    2 

Arkansas z,  15 

Ascaris  (Intestinal  Parasite) 64 

AsHFORD,  Dr.  B.  K. 77 

Assam 40 

Athens,  Texas 23 

Australia: 

Progress  of  hookworm  control 41-42 

Rainfall  and  hookworm  infection. 63 

\  Hookworm  infection  among  aborigines 63 

Effectiveness  of  preliminary  sanitation  in  mines 82 

Also viii,  55, 96 

See  also  Names  of  sutes. 

Bahia viii,  4,  26,  55, 107 

Bailet,  Dr.  C.  a ix,  xi,  108,  109 

Bangkok,  Siam 41 

Barahona  (Province)^ Santo  Domingo 58 

Barber,  Dr.  M.  A 91,  note  100 

Barnes,  Dr.  M.  E ix 

Bass,  Dr.  C  C: 

Field  experiments  in  malaria  control 24-25 

Also x,100 

Belgian  Congo 9, 107 

Bengal 40 

Bicarbonate  of  Soda 99, 100 
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BiGGt,  Dr.  H.  M vii 

BogotX  (Pkovincb)  Colombia 57 

Brazil: 

Extent  of  yellow  fever  infection 3-4 

Hookworm  control  assumed  by  official  agencies 32,  34 

Distribution  of  hookworm  disease 55-57 

States  not  yet  surveyed  for  hookworm  disease 56-57 

Investigations  on  hookworm  disease  as  an  occupational  dis- 
ease  67-68 

Hookworm  infection  among  Japanese  colonists 68-69 

Studies  on  hookworm  disease  among  children 72 

Modified  plan  for  hookworm  control 77 

Lack  of  latrines  in  rural  districts 81 

Report  of  sanitary  progress 86 

Results  of  treatment  of  hookworm  disease  with  oil  of  cheno- 

podium 95 

Suppression  of  outbreaks  of  yellow  fever 104, 107 

Also 10,45,48,92,95,96 

See  also  Names  of  cities  and  states. 

Bbaziuan  National  Dbfabtmbnt  of  Hbalth 4 

Bbinb   Flotation-Loof   Mbthod,   see  Hookwokm  Disbasb, 

Diagnosis. 
Bbitish  Guiana: 

Budget  for  sanitary  improvement 82 

Also 31,40 

Bbitish  Wbst  Afbica,  see  Ybllow  Fbvbb  Commission  to  thb 
Wbst  Coast  of  Afbica. 

Bbobbn  Hill  Minbs,  Nbw  South  Walbs 60 

Bbuno,  Db.  Albxandbb zi 

Buck,  C.  E x 

BUDAFBST 46 

BuBBBS,  Db.  W.  T. xii 

BusBT,  F.  H X,  xii 

BuTTBicK,  Db.  Wallace vii 

Caldwell,  Db.  B.  W zi 

Caldwell,  Db.  F.  C iz 

Cannanobb  Jail,  Madbas: 

Surveys  for  hookworm  disease 59, 60 

Canton,  Mississiffi 23 

aBTEB,DB.H.R x,7,104 

Casasus,  Db.  Gbaham 108, 109 

Castob  Oil 99, 1 00 

CbabX  (State)  Bbazil 56, 66 

Cbntbal  Amebica: 

Yellow  fever  control 8, 103, 104 

Also 10, 23, 35, 82 

See  also  Names  of  countries. 
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Centrifuge  Method,  see  Hookwokm  Disease,  Diagnosis. 

Cbtlon: 

Sanitation  on  rubber  and  tea  estates 40, 82 

Plan  for  hookworm  control 74 

Also viii,  26,  77,  96,  99 

Chagas,  Dr.  Caklos 34 

Children: 
Hookworm   infection   surveys  in   industries   and   schools   in 

Madras 60 

Acquisition  of  hookworm  infection 67-68 

Studies  on  hookworm  infection  in  Brazil 72 

Dosage  of  oil  of  chenopodium 73, 9S 

Hookworm  infection  survey  in  schools  in  Panama  and  Colon.  81-82 

Fatalities  caused  by  oil  of  chenopodium 92 

Abstinence  from  food  during  treatment  with  oil  Of  chenopo- 
dium       96 

Dosage  of  thymol 100 

Medical  and  dental  inspection  by  county  health  departments 

112,115 
Also 60, 64, 65, 66, 70 

CiBAO  (Valley)  Santo  Domingo 58 

Clarke,  J.  L x 

Colombia: 

Measures  against  hookworm  disease 39 

Hookworm  infection  rates  in  Cundinamarca 57-58 

Results  of  hookworm  infection  survey 78 

Latrines , 78, 85 

Organization  and  personnel  of  government  sanitary  depart- 
ment       85 

Also viii,  26,  55,  82,  92 

Colon,  Panama: 
Hookworm  infection  survey  in  schools 81-82 

Commission  for  Prevention  of  Tuberculosis  in  France: 

R6sum6  of  work 10, 13, 15 

Amount  expended 132, 134 

Also 1 

Connor,  Dr.  M.  E xi,  23 

Co-operative  County  Health  Work  in  North  Carolina  by  B.  E. 

Washburn 54 

Costa  Rica: 

Progress  of  public  health  work 36 

Hookworm  infection  rate  in  Escasii 89 

Also ix,  26,  48 

County  Health  Departments: 

Summary  of  activities 112 

Installation  and  use  of  latrines 112 

Medical  and  dental  inspection  of  children 112, 115 

Infant  welfare 115 

Life  extension 115, 116 

Control  of  communicable  diseases 116 
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General  publicity  work 116, 119 

Lowering  of  sickness  and  death  rates 119, 121 

Alto 121 

CovmcTON,  Dr.  P.  W iz 

Crowell,  F.  E xi 

CuMPSTON,  Dr.  J.  H.  L 42 

cundinamarca,  sce  colombia. 
Czechoslovakia: 
Co-operation  of  International  Health  Board  in  administration 

of  public  health 46 

Fellowsnips  for  physicians 46, 48 

Government  appropriation  for  public  health  work 47 

Alto 2 

See  also  Prague. 

Dahomey,  Africa 9, 107 

Dare  Apparatus 72-73 

Darlimc,  Dr.  S.  T.  .  .xii,  45,  54,  63, 64,  67,  69,  70,  74,  95,  96,  note  100 

Darwin  (City)  Northern  Territory 60 

Da  VIES,  W.  H xi 

Dershimer,  Dr.  F.  W ix 

DocHERTY,  Dr.  J.  F X,  xii 

Dock,  Dr.  George 100 

Dogs,  see  Animals. 

Dutch  Guiana 31 

Ecuador xi,  1,3 

See  also  Guayaquil,  Ecuador. 

Elmendorf,  J.  E.,  Jr ix,xii 

Embree,  E.  R- vii 

Escasu,  see  Costa  Rica. 

EuRE-ET-LoiR,  France 15 

Far  East: 

Progress  of  hookworm  control 39-41 

See  also  Names  of  countries. 

Feces,  Examination  of,  see  Hookworm  Disease,  Diagnosis. 

Federal  District,  Brazil 26, 32, 34 

Federated  Malay  States 40, 91, 95 

Fellowships: 

For  Costa  Rican  ph)rsicians 36 

For  Colombian  physicians 39 

For  Australian  personnel 42 

For  Czech  physUians 46-47, 48 

For  physicians  from  various  countries 48 

Also  2 
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Ferrbll,  Dr.  J.  A viii 

Fiji  Islands 40 

Fish,  see  Top  Minnow. 

Flexner,  Dr.  Simon vii 

Florianopolis,  Santa  Catharina 86 

France,  see  Commission  for  Prevention  of  Tuberculosis  in 
France. 

Gage,  Dr.  E.  H x 

Gambusia  affinis,  see  Top  Minnow. 

Gardner,  Dr.  P.  B ix 

Gastiaburu,  Dr 108 

Gates,  F.  T. vii 

Georgia 26, 48 

German  New  Guinea 42 

Gilbert,  F.  P .' x 

Glycerine-Salt  Method,  see  Hookworm  Disease,  Diagnosis. 

Gold  Coast 9, 107 

Gorgas,  Sur.-Gen.  W.  C vii,  xi,  5,  6 

Grant,  Dr.  J.  B ix,  note  78 

Green,  H.  W x 

Gregg,  Dr.  Alan viii 

Grenada 3 1,  82 

GUADARRAMA,  Dr.  LbONIDAS 108,  109 

GuADUAS  (Province)  Colombia 57 

GuARATUBA,  ParanX 81,  86 

GuATAviTA  (Province)  Colombia 57 

Guatemala: 

Proeress  of  public  health  work 35 

Outbreak  oi  yellow  fever 103 

Also ix,  xi,  1,  3,  8,  26,  96 

Guayaquil,  Ecuador: 

Completion  of  yellow  fever  control  measures 4-7,  102-103 

Also 1, 10,  23, 108 

Guinea  Pigs,  see  Animals. 

GuiTERAs,  Dr.  Juan xi,  77,  107 

GuNN,  Dr.  S.  M xi,  xii 

Hacker,  Dr.  H.  P 100 

Hackett,  Dr.  L.  W viii 

Hall,  Dr.  M.  C 100 

Hampton,  Dr.  G.  G viii 

Hanson,  Dr.  Henry 8,  note  104 
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Haushebr,  Dr.  W.  C ix,  xii 

Heiser,  Dr.  V.  G viii 

Hcmoglobin: 

Index  lowered  by  hookworms 64, 65 

Reduced  by  malnutrition 65-66 

Indices  determined  by  Dare  apparatus 72-73 

Hekmacilla,  Mexico 102 

Hernandez,  Dr.  J.  G 109 

Hill,  Dr.  R.  B ix 

HiifDs  County,  see  Mississippl 

Honduras: 

Anti-mosquito  measures  against  yellow  fever 104 

Also 1,  3,  8 

Hookworm  Disease: 

Distribution  in  Brazil 55-57 

Anemia-producing  factor  in  Santa  Catharina 65 

Cause  of  malnutntion 65-66 

As  an  occupational  disease 67-70 

Economic  results 70-71 

Among  children 72 

Hookworm  Disease,  Diagnosis: 

Value  of  microscopic  examination 63-64 

Plain  smear  and  centrifuge  method 90 

Lane  levitation  method 90-91 

Glycerine-salt  method 91 

Brine-flotation  loop  method 91 

Willis  levitation  technique 91 

By  vermifuge 92 

Method  of  washing  stools 92 

Hookworm  Disease,  Infection: 

Rates  in  Colombia 39,  57-58,  78 

Results  of  surveys  in  Brazil 55-56, 64, 81 

Incidence  in  Santo  Domingo 58-59 

Rates  in  Mauritius 59 

Surveys  in  Madras 59, 60 

Affected  by  rainfall  in  Australia 60-63 

Spread  by  humid  earth 67-68 

Slow  acauisition  by  children  and  adults 68-69 

Effect  of  wearing  shoes 69-70 

Influenced  by  age  and  sex 70-71 

Rates  in  Jamaica  and  Costa  Rica 89 

Rates  shown  by  re-surveys  in  southern  states 89 

Hookworm  Disease,  Relief  and  Control: 

Infection  surveys 26 

Work  in  southern  sutes 26,  27-28,  31 

In  West  Indies 31-32 

Assumed  by  official  agencies  in  Brazil 32,  34 

Progress  of  work  in  Central  America 35,  36 

In  Colombia 39 

In  the  Far  East 39-41 
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Developes  into  plan  of  rural  sanitation  in  Australia 41-42 

On  Ceylon  estates 74 

Modified  program  in  Trinidad  and  Papua 74,  77 

Modified  plan  in  Brazil 77 

Necessity  of  preventive  measures 77-78 

Advance  sanitation  in  Australia 82 

Re-surveyt  in  Jamaica  and  Costa  Rica 86, 89 

Amount  expended 132, 133 

Also 2 

Hookworm  Disease,  Treatment: 

Routine  in  worm-count  experiments 72-73 

Method  of  administering  and  efficiency  of  oil  of  chenopodium.92-95 

Omission  of  preliminary  purge 95-96 

Food  and  oil  of  chenopodium 96-99 

Magnesium  sulphate  and  Jalap  powder 99 

Castor  oil 99, 100 

Thymol 100 

Hookworm  Infection  Survey  and  Malaria  Survey  of  Porto  Rico, 

by  Dr.  J.  B.  Grant note  78 

Horn,  A.  E xi,  107 

Howard,  Dr.  H.  H viii,  x,  100 

HuLSE,  F.  E X,  xii 

Hydrick,  Dr.  J.  L viii 

India ix,  39-40 

See  also  Bengal;  Madras. 

Infant  Welfare 115 

International  Health  Board: 

Survey  of  activities 1-3 

Yellow  fever  control 3-10 

Continuation  of  tuberculosis  work  in  France 10-15 

Co-operation  with  local  communities  in  malaria  control 15-19 

Mosauito  control  by  oil  and  top  minnow 19-23 

Popularization  of  quinine  in  malaria  control 23-25 

Control  of  hookworm  disease  in  southern  states 25-29 

Strategic  points  in  development  of  activities 31 

Operations  in  West  Indies  and  Brazil 31-35 

Process  in  Central  America 35-39 

Sanitation  in  the  Far  East 39-41 

Co-operation  with  ministry  of  health,  Australia 42 

Field  studies 42,45 

Public  health  laboratory  service 45-46 

Work  in  Czechoslovakia 46-47, 48 

Intensive  courses  in  hygiene  and  public  health 48 

Reports  and  publications  issued 48-53 

Acknowledgment 54 

Financial  statement,  with  tables  showing  expenditures ....  132-134 

Iquitos,  Peru 4 

Itajaht,  Santa  Catharina 86 
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Jaca&xfagua  (Fedbiial  Distiuct)  Brazil 81, 86 

Jacocks,  Dr.  W.  P viii 

Jalap  Powder 99 

Jamaica: 

Advance  sanitation 82 

Re-iurvcys  for  hookworm  infection 89 

Hookworm  infection  rate  on  the  Vere  estates 89 

Also ix,  26,  31,  32, 99 

Japanese  Colonists  in  Brazil 68-69 

Johns  Hopkins  University — School  or  Hygiene  and  Public 

Health 48 

Johnson,  E.  B z 

Jordan,  E.  O vii 

Kansas iz,  46,  121 

K.ENDRICK,  Dr.  J.  F iz 

Kentucky iz,  26 

King,  Dr.  W.  W 77 

KuGLER,  Dr.  I.  J zi,  108 

KopoiD,  Dr.  C.  A 91 

Laboratory  Technique,  see  Hookworm  Disease,  Diagnosis. 

La  Democracia,  Guatemala 103 

Lagos,  Nigeria .' 107 

La  Libertad,  Salvador 103 

Lambayeque  (Department)  Peru 7,  note  104 

Lambert,  Dr.  S.  M viii 

Lane,  Lieut.-Col.  Clayton 40, 90, 91 

Lane  Levitation  Method,  su  Hookworm  Disease,  Diagnosis. 
Latrines: 

In  Colombia 78, 85 

On  tea  esutes  in  Madras 81 

In  Brazil 81,86 

In  Australian  mines 82 

Government  appropriations  in  British  Guiana  and  Trinidad.     82 

In  Nicaragua 85-86 

In  Salvador 86 

Inspections  bv  county  health  departments 112 

Also 35,55,77 

Ls  Blanc,  Dr.  T.  J 108 

Ls  Prince,  J.  A 23 

Leptospira  icteroides  (Yellow  Fever  Bacilli) 7, 10, 108 

Life  Extension 115, 116 

Los  Amates,  Guatemala 103 
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Lynn,  Dr.  E.  P 108, 109 

Ltstbr,  Dr.  T.  C xi,  102,  108.  109 

McKat,  Dr.  a.  L ix,  xii 

Madras  (City)  India: 
Hookworm  infection  surveys  in  industries  and  schools 60 

Madras  (Presidency)  India: 

Results  of  surveys  for  hookworm  disease 59, 60 

Latrines  on  tea  estates 81 

Also ix,  26, 40,  55 

Magoon,  E.  H X 

Malaria  Control: 

Field  experiments  in  southern  states 15-16, 19 

Anti-mosquito  measures 16, 19 

Reduction  of  incidence  and  average  per  capita  cost 19 

Use  of  oil  and  top  minnow 19, 20, 23 

Use  of  quinine 23-25 

Amount  expended 132,  133 

Also 1-2, 31, 65 

Malnutrition: 

Caused  by  hookworm  disease 65-66 

MaranhXo  (State)  Brazil. viii,  26,  55 

Marshall,  Dr.  H.  K xi 

Matadi,  Belgian  Congo 107 

Mauritius: 

Prevalence  and  economic  results  of  hookworm  disease 59 

Also ix,  26, 40, 55 

Merida,  Yucatan 8,  108 

Mexico: 

Yellow  fever  control 8,  102 

Also xi,  1,  3, 10, 23,  48 

Meyer,  Ernst  C viii 

Microscopic  Technique,  see  Hookworm  Disease,  Diagnosis. 

MiELDAZIS,  Dr.  J.  J X 

Milk  Sugar 99,  100 

Miller,  Dr.  F.  A .^  viii,  tx 

MiNAS  Gerabs  (State)  Brazil viii,  26,  56 
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Use  of  top  minnow  in  malaria  control  in  Hinds  county 19-20 

Use  of  quinine  in  malaria  control  in  Sunflower  county 24 

Also X,  26,  46 

MoKA,  Mauritius 59 

MoLLOY,  Dr.  D.  M ix,  X,  xi,  100 

Monte  Christin  Azua  (Province)  Santo  Domingo 58 

Mosquito   Control,  see  Malaria  Control;  Top  Minnow; 

Yellow  Fever  Control. 
Murphy,  S.  J vii 
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Natal 40 

National  Comiiittee  of  Defense  against  Tuberculosis.  . .     15 

National  Malaria  Committee 25 

Negators 68, 69 

New  Mexico x,  121 

New  South  Wales 26,  55,  82 

Nicaragua: 

Progress  of  i>ublic  health  work 36 

Advance  sanitation 85-86 

Anti-mosquito  measures  against  yellow  fever 104 

Also ix,  X,  xi,  1,  2,  3,  8,  26,  11^  100,  103 

Nigeria 9,  107 

Noble,  Dr.  R.  E. xi,  107 

NoGUCHi,  Dr.  Hideto .xi,  7,  10,  45,  108 

North  Carouna x,  26 

Northern  Territory,  Australia 26,  55 

Nurses'  Training  Schools 13, 15,  34 

Oil,  U€  Malaria  Control, 
Oil  of  Cheno podium: 

Results  of  two  and  three  treatments 74 

Fatalities 92 

Dosage  for  adults  and  children 95 

Undivided  doses 95 

Value  of  preliminary  purge 95-96 

Effect  of  preliminary  abstinence  from  food 96 

Efficiency  lowered  by  food 99 

Toxic  effect  on  animals 99, 100 

Also 64, 73, 74, 77 


Panama: 

Progress  of  public  health  work 36 

Hookworm  infection  survey  among  schools 81-82 

Also ix,  26,  86 

Papua: 

Rural  sanitation 41-42 

Hookworm  infection  rate 60-63 

Modified  program  for  hookworm  control 17 

Also 26,  82 

ParX  (State)  Brazil 55 

Parahyba  (State)  Brazil ' 56 

ParanX  (State)  Brazil 26, 81 
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Pbrbz-Grovas,  Dr.  P 108 

Pernambuco  (State)  Brazil: 

Results  of  hookworm  infection  surveys 64 

Also viii,  4,  26.  55,  56. 107 

Peru: 

Epidemic  of  yellow  fever 7-8, 104 

Also 3, 10, 23, 108 

Petritz,  L.  J X,  xii 

PiAUHT  (State)  Brazil S6 

PiuRA  (Province)  Peru 7. 108 

Plain  Smear  Method,  see  Hookworm  Disease,  Diagnosis. 

Port  Louis,  Mauritius S9 

Porto  Rico: 

Advance  sanitation 82 

Also ix,  X,  2,  26,  31,  48,  note  55,  77-78 

Porto  Rico  Anemia  Commission 77,  note  78 

Prague: 

Center  of  public  health  work 46-47 

Plans  for  public  health  laboratory 47 

Also 2,48 

Prague  University  Medical  School 47 

Pregnancy 74,  101 

Progreso,  Mexico 102 

Public  Health: 

Report  of  progress 1 

Legislative  appropriations  in  southern  states 28 

Development  of  general  program  in  Brazil 32,  34-3S 

Creation  of  ministry  of  health  in  Australia 41-42 

See  also  Names  of  places. 
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Amount  expended 132. 134 
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Purgatives,  see  Names  of  drugs. 
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Rural  sanitation 41-42 

Also 26, 55, 63 

Quinine,  see  Malaria  Control. 
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Effect  on  hookworm  infection 60-63 

Red  Cross,  see  Siam. 
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R0PB8,  WiLLLAif X,  xii 

Rose,  Wickuffe v,  vii,  viii 

Rural  County  Health  Service 2 

Russell,  Col.  F.  F viii,  45-46 

St.  Lucia ix,  26,  31 

St.  Vincent 77 

Salant,  Dr.  William 100 

Salvador  : 

Pro^ets  of  public  health  work 35-36 

Sanitary  campaigns 86 

Outbreak  of  yellow  fever 103 

Also ix,  xi,  1, 3, 8, 26, 48, 96 

Santa  Ana,  Salvador 103 

Santa  Catharina  (State)  Brazil: 

Rate  of  hookworm  infection 55,  81 

Results  of  hookworm  infection  surveys 64 

Prevalence  of  anemia 65 

Also viii,  26,  56,  81 

Santo  Domingo: 

Incidence  of  hookworm  infection 58-59 

Also ix,  26,  55 
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Studies  on  hookworm  disease  and  malnutrition 65-66 

Also 2, 26, 48, 56, 64, 81, 86 

Sao  Paulo,  University  of,  see  University  of  SXo  Paulo 
(Brazil) — Laboratory  of  Hygiene. 

Sawyer,  Dr.  W.  A viii,  42 

ScHAPiRO,  Dr.  Loins ix 

Schools,  see  Children. 

Sedgwick,  W.  T vii 

Senegal,  Africa 9, 107 

Sergipe,  Brazil 107 

Serum,  su  Yellow  Fever. 

Seychelles  Islands: 

Demonstration  in  hookworm  control 40-41 

Re-survey  rates  of  hookworm  infection 89 

Also ix,  26, 82, 96 

Sbaura  (Disease) 107 
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Government  and  Red  Cross  participation  in  progress  of  hook- 
worm control 41 
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Sierra  Leone,  Africa 9 

Smillie.  Dr.  W.  G xi,  45. 54, 63, 64, 67, 69, 70,  74, 95, 96 

Soil  Sanitation,  see  Latrines. 

S0N8ONATE,  Salvador 103 

SoPER,  Dr.  F.  L viii 

South  Austraua 26,  55, 60, 82 

South  Carolina x,  26 

Southern  States: 

Finding!  of  re-survey 89 

Summary  oi  county  health  work 110-111 

See   also    Hookworm    Disease,    Relief    and    Control; 
Names  of  states. 

SouzA,  Dr.  G.  H.  de  Paula xii 

SUgomyia  (Mosquito) 4, 102, 104, 107 

Stiles,  Dr.  C.  W 100 

Stokes,  Adrian xi 

Stools,  see  Hookworm  Disease,  Diagnosis. 

Strode,  G.  K. viii 

Studies  in  Relation  to  the  Technique  of  Field  Campaigns,  by 

W.  G.  Smillie 54 

Studies  on  Hookworm  Infection  in  Brasil,  by  S.  T.  Darling  and 

W.  G.  SmilUe 54 

Sulphate  of  Magnesia 99, 100 

Sunflower  County,  see  Mississippi. 


Tamil  Coolies 40, 74 

Tampico,  Mexico 23, 102 

Tapachula,  Mexico 102 
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PROMOTING  HEALTH  IN  MANY  LANDS 

The  period  of  three  years  since  the  armistice 
has  been  one  of  unprecedented  activity  in  gov- 
ernment organization  for  war  on  disease:  new 
national  health  services,  including  new  ministries 
of  health,  have  been  created  in  England,  France, 
Australia,  Czechoslovakia,  Poland,  and  the 
kingdom  of  the  Serbs,  Croats,  and  Slovenes; 
in  other  countries  national  and  state  services 
have  been  reconstituted  with  enlarged  powers 
and  resources;  public  funds  for  health  purposes 
have  been  enormously  increased;  and  the  call  for 
qualified  men  is  being  met  by  the  establishment 
of  institutions  to  provide  the  training  required. 
During  the  year  1921  the  International  Health 
Board  has  shared  in  activities  designed  to  pro- 
mote this  movement  in  sixty-three  states  and 
countries  throughout  the  world. 

I 
International  Co-operation  in  Yellow  Fever  Control 

There  are  important  public  health  functions 
which  are  essentially  international  in  character. 
No  nation  acting  alone  can  perform  them. 
Among  these  is  the  control  of  the  great  epidemic 
plagues  of  which  yellow  fever  is  a  conspicuous 
example.     For  more  than  200  years  prior  to  the 
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work  of  Reed  and  his  colleagues  at  Havana  the 
tropical  and  semi-tropical  regions  of  the  Americas 
had  been  subject  to  devastating  invasions  of  this 
disease.  During  this  period  appalling  epidemics 
swept  repeatedly  over  the  coastal  regions  of 
Brazil  as  far  south  as  Rio  de  Janeiro,  up  the 
Ama2x>n  valley,  along  the  Caribbean  littoral, 
throughout  the  West  Indies,  Central  America, 
Mexico,  and  the  southern  United  States,  and  over 
the  west  coast  of  America  from  Callao  in  Peru  to 
Mazatlin  in  Mexico.  The  infection  had  crossed 
the  sea  to  West  Africa;  had  apparently  become 
endemic  there;  and  had  appeared  from  time  to 
time  in  places  as  remote  from  its  original  source 
as  England,  France,  Spain,  and  Italy.  No  coun- 
try had  the  power  of  self-defense.     Despite  the 


Fig.  2.~YeUow  fever  nuip  of  the  Western  Hemitphere.  The  i 
indioites  localities  in  which  one  or  more  cmses  of  the  disease  ap 
Gbmpare  1921  with  1900.  The  disease  is  steadily  retreating  as  i 
oerted  attack  progresses 
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most  rigid  quarantine  regulations  the  infection 
overran  national  boundaries,  decimating  popular 
tions,  paralyzing  industry  and  trade,  and  holding 
the  people  of  these  regions  in  a  state  of  perpetual 
dread. 

Reed  and  his  commission  discovered  the  key  to 
yellow  fever  control.  By  international  concert 
of  eflfort  the  infection,  so  far  as  the  Western 
Hemisphere  is  concerned,  has  been  pretty  well 
delimited  and  its  boundaries  are  being  steadily 
driven  in  (see  Fig.  2,  page  2). 

Pighdng  an  Epidemic  In  Peru 

The  Pacific  coast  from  Panama  to  Callao  in 
Peru  is  treated  as  a  unit.  Since  the  days  of 
Gorgas  in  Panama  a  low  Stegomyia  index  steadily 
maintained  has  protected  that  community 
against  reinvasion.  Recent  inspection  in  Buena- 
ventura, Colombia,  indicates  satisfactory  condi- 
tions with  no  traces  of  danger  in  that  port  of 
entry.  No  case  has  been  reported  from  Ecuador 
since  May,  1919.  Dr.  Pareja,  local  health  officer, 
is  holding  the  mosquito  index  in  Guayaquil  below 
the  danger  point  as  a  safeguard  against  reinva- 
sion from  Peru. 

The  scene  of  active  operations  on  this  coast 
during  1921  has  been  in  Peru.  At  some  time 
preceding  its  elimination  from  Ecuador  in  1919  it 
had  crossed  the  border  into  Peru  and  had  become 
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well  established  there  before  being  recognized  as 
yellow  fever.  Because  of  limited  funds  and  lack 
of  trained  personnel^  first  efforts  at  control  were 
on  an  inadequate  scale*  By  March,  1920,  the 
disease  had  appeared  in  serious  epidemic  form 

ov^r  a  wide  region 
in  the  department 
of  Piura  and  is 
estimated  to  have 
numbered  about 
6,000  cases  before 
its  final  suppres- 
sion in  August  of 
that  year.  Again 
the  infection  es- 
caped. Just  be- 
fore its  final  ex- 
tinction in  Piura 
it  had  crossed  a 


Fig.  3. — Scene  of  the  violent  yellow  fever 
epidemic  in  Peru  during  1921 


desert  zone  which  had  been  depended  upon 
to  protect  the  region  farther  south,  and  under 
the  guise  of  '^ acute  malaria"  had  established 
itself  in  the  dq>artment  of  Lambayeque.  With 
a  dense,  non-immune  population  and  an  ex- 
tremely high  Stegomyia  index — from  60  to 
100  per  cent — it  spread  with  great  rapidity. 
From  Lambayeque  the  epidemic  extended  south 
through  the  department  of  Libertad  with  an 
estimated  total  of  from  10,000  to  15,000  cases. 
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Controning  the  Epidemic  with  Flth 

In  February,  1921,  Government  placed  Doctor 
Henry  Hanson  in  charge  of  the  campaign  with 
full  authority.  The  International  Health  Board 
was  called  upon  to  supplement  available  funds. 
Competent  local  physicians  were  enlisted;  a 
limited  number  of  trained  inspectors  were 
brought  down  from  Panama;  and  as  rapidly  as 
possible  systematic  operations  were  organized  to 
cover  not  only  the  infected  area  but  also  a  con- 
siderable barrier  2x>ne  lying  south  of  the  region  of 
known  infection.  All  effort  was  centered  on  the 
control  of  Stegomyia  breeding. 

Here  as  in  Guayaquil  the  result  was  finally  ac- 
complished by  enlisting  two  local  species  of  fish 
to  devour  the  eggs  and  larvae  of  the  mosquito. 
An  attempt  in  the  beginning  of  the  campaign  to 
teach  the  people  to  prevent  breeding  on  their  own 
premises  failed.  Everything  had  to  be  done  by 
the  mosquito  squad.  Effort  to  keep  water  con- 
tainers covered  was  equally  unsuccessful.  Strain- 
ing the  water  (which  in  that  dry  country  was  too 
precious  to  be  turned  out)  involved  an  amount  of 
labor  that  made  it  impracticable  for  a  region  so 
vast.  It  was  found  that  by  distributing  fish — 
two  to  four  small  fish  to  a  container  holding  ten 
to  fifteen  gallons — the  problem  was  simplified  by 
about  75  per  cent,  with  a  lower  resulting  mosquito 
index  than  it  had  been  possible  to  get  in  any 
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Other  way.  The  750,000  fish  distributed  in 
this  drive  conquered  the  epidemic.  The  last 
case  was  reported  from  Libertad  on  July  16. 

No  case  has  been  reported  from  Piura  since 
August,  1920,  and  there  has  been  no  known  case 
anywhere  in  Peru  since  July,  1921.  So  vast, 
however,  is  the  region  covered  by  the  epidemic 
and  so  often  has  the  infection  lingered  unrecog- 
nized in  remote  communities  that  one  would  not 
venture  at  this  time  to  declare  the  country  free. 
As  a  precaution  against  the  reappearance  of  the 
disease  the  drive  against  Stegomyia  is  to  be 
continued  up  to  May,  1922.  It  will  cover  the 
entire  region  from  Ecuador  to  Callao — a  distance 
of  500  miles — and  from  the  sea  back  to  the 
mountains — a  zone  varying  in  width  from  fifty  to 
seventy-five  miles.  If  up  to  that  time  no  case 
shall  have  appeared  the  forces  will  be  demo- 
bilized. 

Yucatan  a  Historic  Center  of  Infectioa 

As  Guayaquil  for  more  than  seventy-five  years 
had  served  as  the  endemic  focus  from  which  yel- 
low fever  has  spread  from  time  to  time  over 
the  Pacific  coast,  so  Merida,  in  Yucatan,  has 
been  regarded  by  sanitarians  as  an  important 
seed-bed  of  long  standing  from  which  the  infec- 
tion has  been  distributed  repeatedly  throughout 
Mexico  and  the  Central    American  countries. 


Digitized  by 


Google 


K 

.1 

i 

9 

m'^mt 

W 

11 

^    UJ 

L 

J* 

^^^B                1  ^1 

feifl 

pii 

r 

^l^^k^'              ^  '^1 

^HIB 

te:^ 

-ifl 

u 


60 

•c   g 

"^     en 
2 

^  .. 


60 


w     ^     >s 


o    .* 

^  s 


a. 
E 


Digitized  by 


Google 


Fig.  5. — ^A  small  model  showing  the  types  of  water  con- 
tainers used  about  the  dwellings  in  Merida,  Yucatan. 
The  exhibition  of  this  model,  made  of  scrap  tin  by  an  in- 
spector in  his  spare  time,  did  much  to  arouse  the  interest 
of  householders  in  preventing  mosquito  breeding 


Fig.  6. — Shallow,  driven  tubular  well  for  preventing 
Stegomyia  breeding,  Corinto,  Nicaragua.  The  placing  of 
fish  in  the  open  wells  of  this  town  freed  the  water  of 
larvae,  but  frequent  careful  inspection  was  necessary. 
The  driven  well  has  solved  the  problem.  A  small  block 
and  platform  of  concrete  are  adequate  to  protect  it 
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Recent  archeological  studies  in  Yucatan  have 
given  the  subject  an  added  interest.  They 
bring  to  light  the  records  of  devastating  yellow 
fever  epidemics  in  the  Maya  cities  of  this  densely 
populated  region  antedating  the  Spanish  inva- 
sion. It  is  to  this  cause  Dr.  Spinden^  attributes 
the  depopulation  of  these  ancient  cities  and  the 
decay  of  Maya  civilization  in  the  lowlands  bor- 
dering the  Gulf.  It  is  one  of  the  great  plagues 
of  the  early  Spanish  records.  Throughout  mod- 
em times  it  has  remained  a  scourge  of  this  region^ 
with  Merida  as  an  important  source  of  infection. 
Within  the  last  few  years  the  disease  has  ap- 
peared in  epidemic  form  throughout  eastern 
Mexico,  on  the  Mexican  Pacific  coast  from 
Mazatlan  to  Guatemala,  in  Guatemala,  Salva- 
dor, Nicaragua,  Honduras,  and  British  Hon- 
duras. 

Winning  by  Team-Play 

No  one  of  these  countries  acting  alone  could 
protect  itself.  The  effort  was  much  like  at- 
tempting to  empty  a  spring  with  a  spoon. 
Guatemala,  for  example,  suppressed  an  epidemic 
which  had  spread  to  sixteen  communities  on  the 
Pacific  coast  in  1918,  only  to  have  the  infection 
reintroduced  the  following  year.  Now,  by  inter- 
national co-operation,  control  measures  over  this 

*  Yellow  Fever— First  and  Last.    By  Herbert  J.  Spindea.    WoMs 
Work,  December,  1921,  p.  169-lSl. 
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entire  region  are  being  administered  as  a  unit. 
Active  operations  in  each  country  are  being  car- 
ried out  by  a  yellow  fever  commission  created  by 
special  decree,  under  the  national  departments  of 
health  and  clothed  with  authority.  The  neces- 
sary unity  of  effort  is  secured  by  the  simple  de- 
vice of  giving  the  International  Health  Board 
representation  on  each  of  these  commissions. 

This  united  drive  opened  in  Salvador,  Nicara- 
gua, Guatemala,  and  Honduras  in  1920;  in  Mex- 
ico in  January,  1921;  and  in  British  Honduras 
in  August,  192L  The  Mexican  department  of 
health  had  been  active  on  its  own  account  during 
the  previous  year  and  had  done  much  to  reduce 
the  severity  of  the  epidemic  that  had  swept  over 
the  eastern  part  of  that  country  from  Yucatan  to 
Tampico.  In  this  campaign  as  in  Peru  effort  is 
centered  on  the  control  of  Stegomyia  breeding. 
The  problem  has  been  enormously  simplified  by 
permanently  sealing  the  domestic  tanks  and  by 
using  larvae-devouring  fish  in  all  containers  hold- 
ing sufficient  water  to  support  fish  life.  By  the 
introduction  of  these  two  simple  devices  in 
Guayaquil  in  1919  Dr.  Connor  had  been  able  to 
reduce  his  field  staff  for  a  given  area  from  139 
men  to  twenty  men.  Experience  during  1921 
abundantly  confirms  the  result. 

War  on  the  mosquito  is  conquering  the  disease. 
At  the  present  time  there  seems  to  be  no  yellow 
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fever  in  Merida  or  anywhere  in  Yucatan.  The 
important  base  ports  of  Campeche,  Vera  Cruz, 
Tuxpan,  and  Tampico  are  being  held  with  a 
Stegomyia  index  sufficiently  low  to  prevent  the 
transmission  of  infection  within  these  communi- 
ties; and  from  these  centers  control  measures  are 


Fig.  7. — ^Map  of  Mexico  and  Cental  America  showing  towns  visited 
by  yellow  fever  in  1921 

being  gradually  extended  to  the  outlying  com- 
munities. A  smouldering  infection  still  remains 
in  a  back-country  region  about  Papantla;  in  a 
densely  populated  agricultural  valley  west  from 
Cosamaloapan  in  the  southern  part  of  the  state  of 
Vera  Cruz;  and  along  the  Gulf  coast  in  British 
Honduras  from  Belize  to  Santa  Cruz  de  Bravo  in 
Quintana  Roo.    Within  recent  months  system- 
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atic  mosquito  control  has  been  undertaken  on  the 
Mexican  Pacific  coast,  where  the  infection  seems 
to  have  been  appearing  from  time  to  time  for  the 

last  three  years  over 
a  vast  region  from 
Manzanillo  to  Mazat- 
lin.  These  remain- 
ing areas  of  infection 
should  involve  no  par- 
ticular difficulties.  No 
case  of  yellow  fever 
has  been  reported 
from  Nicaragua,  Sal- 
vador, Guatemala,  or 
Honduras  for  more 
than  ten  months. 
The  number  of  cases 
reported  from  Mexico 
and  Central  America 
for  1920  was  710;  for 
1921  the  total  num- 
_     ^    ^,,      .  ber  of  reported  cases 

rip.    8. — ^Ydlow   fever   cases    in  ,  '^ 

Mexico  and  Central  America,  1920  is  145,  aS  shown  in 
and  1921.    Control  effort  is  being 

continued  to  stamp  out  the  infection  Fig.    8. 


GoTemment  Continuing  tlie  Attack  in  Brazil 

The  other  remaining  center  of  yellow  fever  on 
the  Western  Hemisphere  is  in  Brazil.  The  in- 
fection, formerly  covering  the  entire  coast  from 
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Rio  de  Janeiro  north  and  up  the  Amazon  valley 
t»  Yquitos  in  Peru,  seems  now  to  be  confined  to  a 
narrow  coastal  zone  from  Pemambuco  to  Bahia. 
These  two  cities  are  presumably  the  endemic  foci. 
In  April  an  epidemic  was  reported  in  the  state  of 
Bahia.  It  had  apparently  been  in  progress  for 
months,  had  spread  over  a  considerable  area,  and 
numbered  from  400  to  500  cases.  Cases  were  re- 
ported also  from  Natal  in  Rio  Grande  do  Norte, 
from  Porto  Calvo,  Alagoas,  and  from  the  district 
between  Alagoas  and  Pemambuco. 

Until  the  last  vestige  of  yellow  fever  has  been 
stamped  out  here  this  region  must  be  recognized 
as  a  constant  menace  to  the  rest  of  Brazil,  to 
the  coasts  of  Venezuela  and  Colombia,  and  to 
the  neighboring  West  Indies.  Freedom  from  the 
disease  for  a  considerable  period  has  given  op- 
portunity for  the  development  in  these  countries 
of  a  non-immune  population.  A  reinvasion  at 
this  time  would  probably  be  vastly  more  disas- 
trous than  it  could  have  been  ten  years  ago.  The 
Brazilian  national  department  of  health  is  con- 
tinuing the  fight  against  the  disease  in  and  about 
Pemambuco  and  Bahia,  and  has  ample  funds 
for  the  purpose. 

Yellow  Ferv  GommiMion  to  West  Africa 

In  1920  the  Board  sent  a  commission  to  West 
Africa  to  detem^ne  if  possible  whether  yellow 
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fever  is  present  in  that  region,  and  if  so,  whether 
control  measures  would  be  feasible.  The  com- 
mission visited  the  Belgian  Congo,  Dahomey, 
Gold  Coast,  Northern  Nigeria,  Senegal,  Sierra 
Leone,  and  Southern  Nigeria;  saw  no  case  of  yel- 
low fever;  conferred  with  medical  authorities  and 
examined  many  records;  found  strong  indications 
of  the  presence  of  the  infection  within  recent 
years;  and  recommended  that  a  second  commis- 
sion be  sent  out  prepared  to  stay,  if  necessary,  for 
a  period  of  two  years  for  a  more  extended  in- 
vestigation— ^this  to  include  a  laboratory  study 
of  the  suspected  fevers  of  the  region.  The  Board 
has  approved.  The  fixing  of  the  date  of  depar- 
ture for  this  second  commission  must  await  the 
necessary  arrangements  with  governments  con- 
cerned, the  special  training  of  laboratory  per- 
sonnel, and  the  development  of  operations  in 
other  fields  making  possible  the  release  of  clinical 
specialists  for  the  staff. 

The  Noftuchi  Vaccine  and  Serum 

Killed  cultures  of  Leptospira  icteroides  as  a 
protective  vaccine  against  yellow  fever  were  first 
prepared  and  tested  by  Noguchi  in  Guayaquil 
in  1918.  The  use  of  the  vaccine  with  laboratory 
animals  had  demonstrated  its  value  in  producing 
immunity.  During  the  year  1920  it  was  used  on 
a  considerable  scale  on  human  subjects  in  Mexico 
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and  Central  America,  and  the  test  was  continued 
during  the  year  1921  in  these  countries  and  in 
Peru.  The  cumulative  results  of  the  two  years' 
experience  tend  to  confirm  the  earlier  indications. 
To  take  a  single  striking  example,  Dr.  Hanson 
vaccinated  200  non-immune  soldiers  in  Lam- 
bayeque,  Peru,  and  200  civilians  in  Paijan.  They 
went  through  a  severe  epidemic  without  a  case 
among  them.  Continued  tests  of  the  therapeutic 
serum  tend  also  to  support  the  earlier  results. 
When  administered  in  the  early  stages  of  the 
disease  it  seems  greatly  to  increase  the  chances 
of  recovery. 

II 
Extending  the  Front  against  Malaria 

Despite  the  economic  depression  which  hit  the 
Southern  States  with  extreme  severity,  the  fight 
against  malaria  has  been  maintained  and  steadily 
extended.  A  series  of  field  experiments  carried 
out  in  previous  years  had  shown  that  malaria 
control  in  towns  having  a  population  of  1,000  or 
over  and  representing  average  conditions  in  these 
states  is  a  paying  investment.  Effort  was  made 
during  the  year  1920  to  drive  this  fact  home 
throughout  the  more  heavily  infected  region. 
By  joint  arrangement  state  departments  of 
health,  local  communities,  the  United  States 
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Public  Health  Service,  and  the  International 
Health  Board  shared  in  carrying  out  demonstra- 
tions in  fifty-two  towns  in  ten  states  during  1920. 
In  some  communities  control  was  effected 
mainly  by  the  top  minnow  (Gambusia  affinis). 

Malaria  cases  in  these 
communities  were  re- 
duced from  30  to  98 
per  cent  at  an  aver- 
age per  capita  cost  of 
about  seventy-eight 
cents.  These  results 
graphically  exhibited 
were  given  wide  pub- 
licity. The  effect  has 
been  the  creation  of 
a  sustaining  and  even 
aggressive  public 
opinion  which  would 
seem  to  guarantee 
the  permanency  of 
the  work. 

During  the  year 
1921  the  service  has 
been  consolidated 
and  extended.  State  and  local  funds  have  been 
increased.  Malaria  control  is  being  made  an 
integral  part  of  the  county  health  program 
and  the  states  are  assuming  the  responsibility 


Fig.  9.— What  malaria  has  cost  the 
towns  of  Bamberg  and  Chester,  South 
Carolina,  during  the  years  1918  to 
1921,  inclusive,  m  the  form  of  wages 
lost,  doctors'  bills,  and  medicines. 
Combined  population,  7,768.  Con- 
trol measures  instituted  in  both  towns 
in  1920  have  strikingly  reduced  this 
economic  loss 
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for  its  central  supervision.  Six  states— Ala- 
bama^ Arkansas,  Mississippi,  Missouri,  South 
Carolina,  and  Virginia — ^have  provided  central 
administrative  budgets  and  are  appointing  spe- 
cially trained  personnel  for  the  purpose.   To  meet 


■III 


I 


li 


llLuli, 


iSBA 


<gi<ii8«6ii¥ 


«««X»ttKII«lKn 


<gHii8«Sggi 


Fig.  10.— Reductioo  in  phyticians*  calls  lor  malaria  in  Gfoveton  and 
Sootn  Groveton,  Texas.  Combined  population,  2,500.  Control  opera- 
tions beginninff  on  April  1,  1920.  strikinriy  checked  the  devebpment  of 
malaria  cases  durins  the  remainder  of  1920  and  in  1921  kept  the  number 
of  cases  at  a  mere  fraction  of  the  number  in  1919,  which  was  typical  of 
conditions  in  pre-control  3rears 

the  increasing  demand  for  sanitary  engineers  and 
physicians  who  have  had  special  training  in  this 
field,  the  Board  has  undertaken  to  maintain  a 
considerable  reserve  corps  through  a  period  of 
apprenticeship.  On  completion  of  their  training 
they  are  taken  into  federal,  state,  or  county 
service. 
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Intensive  demonstrations  have  been  under- 
taken during  1921  in  twenty-six  additional  towns. 
In  a  number  of  communities — as  in  Texas  for 
example — ^the  municipal  governments  have  pro- 
vided the  entire  cost  of  the  work  save  that  of 
general  supervision.  For  typical  results  see 
Figs.  9  and  10,  pages  16  and  17. 

Malaria  Control  on  a  County- Wide  Scale 

Field  experiments  in  which  the  Board  has 
shared  hitherto  have  had  for  their  object  the 
testing  of  separate  control  measures:  mosquito 
control  in  small  towns;  mosquito  control  in  a 
typical  rural  community;  quinine  for  sterilizing 
the  blood  of  the  infected;  protection  by  the 
screening  of  houses.  These  nibbling  efforts 
have  served  their  purpose.  During  the  year 
1921  a  major  attack  against  malaria  has  been 
opened  along  the  entire  front,  including  town, 
village,  and  the  open  country.  The  unit  of 
operations  is  the  county.  Malaria  control  is 
undertaken  as  a  part  of  the  permanent  county 
health  scheme;  is  supported  by  state,  county, 
and  local  funds;  and  is  under  the  direction  of 
the  county  health  officer. 

All  available  measures  are  employed,  each  re- 
ceiving emphasis  according  to  local  conditions. 
In  Alabama,  where  an  energetic  sanitary  engineer 
is  co-operating  with  the  health  officers  in  a  group 
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of  five  counties,  mosquito  control  is  being  ex- 
tended to  rural  communities.  The  top  minnow 
— shown  by  Dr.  Howard  in  his  experiment  in 
Mississippi  to  be  effective  and  economical  in 
controlling  mosquito  breeding  about  farm  houses 
— is  the  principal  agent  here.  The  farmers  are 
maintaining  minnow  ponds  from  which  mosquito- 
breeding  waters  may  be  easily  stocked  with  fish. 
In  the  Mississippi  delta,  on  the  other  hand, 
where  mosquito  control  is  less  feasible,  anti- 
mosquito  measures  are  not  neglected  where  con- 
ditions favor,  but  greater  emphasis  is  being  placed 
on  sterilizing  quinine  treatment.  In  all  counties 
where  the  work  has  been  undertaken  the  people 
are  being  taught  to  screen  their  houses  as  a  pro- 
tection against  flies  and  mosquitoes.  The  stand- 
ard quinine  treatment  for  those  who  have 
malaria  is  provided  at  convenient  points  and  its 
use  is  being  stimulated  by  systematic  education. 
This  county-wide  effort  is  being  undertaken  not 
as  a  brief  intensive  drive,  but  as  a  slow,  steady 
campaign  to  be  continued  over  a  period  of  years. 

Field  EKperiments  in  Malaria  Ckmtrol 

A  limited  number  of  field  experiments  are  being 
continued.  As  a  result  of  Dr.  Bass's  work  in 
Bolivar  and  Sunflower  counties  in  Mississippi 
a  standard  quinine  treatment  for  malaria  in  this 
region  has  become  established  and  its  use  is  being 


Digitized  by 


Google 


22       INTERNATIONAL  HEALTH  BOARD 

gradually  extended  to  other  counties  and  states. 
At  Mound,  Louisiana,  tests  are  being  carried  out 
with  a  view  to  getting  additional  information  on 
the  screening  of  houses  as  a  factor  in  malaria  con- 
trol; the  effect  of  the  location  of  houses,  in  rela- 
tion to  mosquito-breeding  places, on  the  incidence 
and  severity  of  malaria;  effect  of  killing  adult 
mosquitoes  in  homes;  control  of  mosquito  breed- 
ing by  top  minnows  and  wave  action,  in  connec- 
tion with  impounding  water  in  bayous  and  keep- 
ing down  the  marginal  vegetation  by  pasturage. 
An  experiment  has  been  undertaken  in  Nicaragua 
to  test  the  control  of  mosquitoes  in  a  small  town, 
under  tropical  conditions,  by  the  simple  and  rela- 
tively inexpensive  measures  that  have  been  suc- 
cessful in  the  Southern  States.  A  similar  test  is 
being  conducted  in  Porto  Rico  in  an  agricultural 
area. 

Ill 

Fighting  Tuberculosis  in  France 

The  commission  which  the  Board  sent  to 
France  in  1917  to  aid  in  organizing  a  national 
crusade  against  tuberculosis  is  well  within  sight 
of  the  end  of  its  task.  Responsibility  is  being 
rapidly  transferred  to  French  authorities.  When 
the  work  began  four  years  ago  the  French  govern- 
ment and  people  were  bearing  the  burdens  of  a 
devastating  war  and  were  carrying  the  additional 
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weight  of  a  heavy  tuberculosis  rate  which,  as  in 
all  the  warring  countries,  was  supposed  to  be  on 
the  increase.  There  were  in  the  country  at  that 
time  but  twenty-two  tuberculosis  dispensaries, 
and  for  persons  needing  hospital  or  sanatorium 
care  not  more  than  8,000  beds. 

To  meet  the  situation  a  great  multiplicity  of 
agencies — French  and  American,  official  and  non- 
official,  military  and  civilian — pooled  their  in- 
terests in  a  spirit  of  team-play  that  made  possible 
a  coherent  program.  A  scheme  was  projected 
on  a  national  scale.  It  undertook  to  promote 
the  establishment  of  tuberculosis  dispensaries; 
to  develop  nursing  schools  for  the  training  of 
public  health  visitors;  to  provide  graduate  courses 
for  the  training  of  doctors  for  the  service;  to  es- 
tablish a  central  records  and  statistical  service; 
to  conduct  a  nation-wide  campaign  of  popular 
education;  and  in  the  end  to  stimulate  the  pro- 
vision of  hospital  beds  and  sanatoria  for  the  cases 
that  need  such  care. 

This  united  effort  has  met  with  enthusiastic 
response.  The  whole  of  France  has  been 
reached  through  the  press  and  by  literature  in  the 
schools.  Mobile  exhibits  with  teaching  personnel 
have  covered  systematically  fifty-four  depart- 
ments. In  sixty-four  departments  the  usual 
organization  has  been  set  up,  providing  for  the 
operation  of  dispensaries  and  the  maintenance  of 
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hospital  beds.  The  national  government  is  grant- 
ing subventions  for  the  building  of  sanatoria. 
Eight  training  schools  for  public  health  visitors 
are  in  operation;  and  of  these,  five  seem  to  be  on 
a  permanent  basis.  Beginning  with  1922  all  but 
one  are  to  offer  a  two-year  course.  Diplomas  have 
been  given  to  about  250  women  who  have  com- 
pleted the  course  and  who  are  now  serving,  some 
of  them  as  departmental  supervisors,  the  others 
in  local  dispensaries.  The  graduate  course  in 
tuberculosis,  which  from  the  beginning  awakened 
unexpected  interest,  has  been  completed  by  264 
dispensary  physicians.  All  activities  undertaken 
in  1917  may  be  regarded  as  rooted  in  French  soil; 
they  are  being  supported  by  Government  and  the 
people.  The  commission  has  been  dissolved. 
Dr.  Linsly  R.  Williams  with  a  limited  American 
staff  represents  the  Board  in  completing  the 
transfer  of  responsibility.  Comradeship  in  this 
service  to  all  who  have  shared  it  has  been  an  in- 
spiring privilege. 

IV 

Using  the  Hookworm  in  Promoting  Public  Health 

Of  the  estimated  seventeen  hundred  million 
people  inhabiting  the  globe,  something  more  than 
nine  hundred  million  live  in  countries  where 
hookworm  infection  is  a  serious  menace  to  health 
and  working  efficiency.    With  increasing  pres- 
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sure  for  the  development  of  tropical  and  sub- 
tropical lands  the  control  of  this  disease — as  of 
malaria  and  sleeping  sickness — ^becomes  a  matter 
of  serious  international  concern.  Hookworm 
disease  has  been  selected  by  the  Board  for  special 
consideration,  however,  not  primarily  because  of 
its  relative  importance  as  a  disabling  disease, 
great  as  that  is,  but  rather  because  it  lends  itself 
readily  to  purposes  of  demonstration  in  disease 
control.  It  serves  at  once  as  an  end  in  itself  and 
as  a  convenient  means  to  a  larger  end.  The 
work,  while  bringing  immediate  relief  to  hundreds 
of  thousands  of  suffering  people,  is  at  the  samq 
time  serving  the  more  useful  purpose  of  creating 
a  popular  sentiment  in  support  of  permanent 
agencies  for  the  promotion  of  the  public  health. 
During  the  year  the  Board  contributed  toward 
demonstrations  in  hookworm  control  in  forty- 
three  states  and  countries  throughout  the  in- 
fected zone;  completed  infection  and  sanitary 
surveys  in  the  states  of  Alagoas  and  Espirito- 
Santo,  Brazil,  in  New  Guinea,  in  the  British 
Solomon  Islands,  in  Tasmania,  and  in  Queens- 
land; and  began  surveys  which  are  still  in  prog- 
ress in  New  South  Wales,  in  Western  Australia, 
and  in  Northern  Territory,  Australia.  Arrange- 
ments were  entered  into  with  Government  for  a 
series  of  demonstrations  in  Mauritius  and  Hon- 
duras.   Re-infection  surveys  to  determine  re- 
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suits  of  previous  work  and  to  serve  as  a  stimulus 
to  further  effort  were  carried  out  on  a  county- 
wide  scale  in  forty-five  counties,  in  the  Southern 

United  States  and  in  a 
number  of  smaller  areas 
in  Jamaica  and  Brazil. 

The  character  of  the 
work  and  the  policy 
underlying  its  adminis- 
tration are  well  illus- 
trated in 
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The  First  Field  Demon- 
stration 


1910  I  t9ii  I  1921  The    first     systematic 

effort  to  control  hook- 
worm disease  in  the 
United  States  was  under- 
taken in  1910  in  Rich- 
mond  county,  Virginia. 
It  was  under  the  direc- 
tion of  the  Virginia  State 
Board  of  Health,  with 
the  Rockefeller  Sanitary 
Commission  supplying 
the  funds.  An  infection  survey  made  in  April  of 
that  year  showed  an  average  infection  of  82.6  per 
cent  among  the  school  children.  In  one  large  sec- 
tion of  the  county  the  infection  was  found  to  in- 


Fig.  15. — ^Thc  hookworm  itoiy 
of  Richmond  county,  Virginia. 
When  the  first  demonstration  in 
hookworm  control  in  the  United 
Sutes  was  begun  in  this  county 
in  1910, 82  per  cent  of  the  school 
children  were  infected.  As  a  re- 
sult of  intensive  treatment  the 
infection  was  reduced  in  fifteen 
months  to  35  per  cent.  Local 
agencies  set  in  motion  in  1910 
have  kept  up  the  work  until 
now  hooKworm  infection  in  that 
county  IS  negligible 
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volve  practically  the  entire  population  and  to  be 
extremely  severe.  There  followed  an  intensive 
effort  to  examine  all  the  people;  to  treat  those 
who  were  found  infected;  and  by  house-to-house 
visits  to  give  them  a  definite  understanding  of 
the  importance  and  the  means  of  preventing  soil 
pollution.  Sanitary  leagues  were  organized  in 
local  communities.  Latrines  were  installed  at 
all  the  schools  and  by  persistent  effort  were 
gradually  brought  into  use  at  nearly  all  the 
homes. 

A  second  survey  made  in  the  summer  of  the 
following  year  showed  that  the  infection  among 
the  school  children  had  dropped  from  82.6  to 
35.2  per  cent.  Then  the  interesting  thing  hap- 
pened. Outside  aid  was  withdrawn;  the  county 
and  its  communities  were  left  to  their  own  de- 
vices. A  third  survey  made  ten  years  later — 
in  the  summer  of  1921 — showed  that  the  in- 
fection among  school  children  had  dropped 
to  2.2  per  cent.  The  first  intensive  demon- 
stration in  1910,  while  reducing  hookworm  in- 
fection from  82.6  to  3S.2  per  cent,  set  in 
motion  permanent  local  forces  which  within 
ten  years  have  reduced  the  infection  rate  to 
the  negligible  fraction  of  2.2  per  cent  (see  Fig. 
IS,  page  28). 

And  while  conquering  hookworm  these  same 
forces  are  conquering  typhoid  and  dysentery  as 
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well.  The  recent  survey  referred  to  above 
showed  that  the  people  have  latrines  at  their 
homes  and  are  using  them.  Only  two  negro 
homes,  two  white  tenant  homes,  and  one  white 
home  owned  by  the  occupant,  were  found  with- 
out such  protection.  The  late  Dr.  Fisher,  who 
had  been  a  practicing  physician  here  for  more 
than  thirty-five  years,  stated  that  typhoid  and 
dysentery  used  to  bulk  large  in  his  practice.  He 
had  not  had  a  case  of  either  of  these  diseases  for 
more  than  five  years.  He  also  reported — ^and 
the  statement  is  abundantly  supported  by  the 
facts  as  observed  by  the  General  Director, 
who  visited  the  community  in  June,  1911,  and 
again  in  November,  1921 — that  the  economic 
and  social  changes  which  have  come  within 
this  time  are  quite  as  great  as  the  improve- 
ment in  health. 

Results  In  Eleren  States 

The  service  inaugurated  in  1910  in  Richmond 
county  was  extended  rapidly  to  the  more 
heavily  infected  counties  of  eleven  southern 
states.  Results  similar  in  character — though 
less  on  the  average  in  degree  of  control — ^have 
been  accomplished  throughout  this  infected 
region.  Resurveys  carried  out  on  a  county-wide 
scale,  and  based  on  the  examination  of  school 
children — ^as  were  the  original  infection  surveys 
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of  1911-1914 — ^have  been  completed  in  fifty-six 
counties;  more  than  29,000  children  have  been 
examined  in  these  recent  tests.  The  results  show, 
for  the  fifty-two  counties  for  which  compara- 
tive records  are  now  available,  a  decline  in  the 
average  in- 
fection rate 
from  57.8 
per  cent  in 
1911-1914 
to  27.7  per 
cent  in 
1920-1921. 
The  change 
wrought  in 
the  physi- 
cal appear- 
ance of  the 
people  is 
obvious 
even  to  the 
casual  ob- 
server. As 
in  Rich- 
mond county,  so  over  the  larger  region,  typhoid 
and  dysentery  also  are  being  brought  under  con^ 
trol  (see  Fig.  16). 

The  point  to  be  emphasized  is  that  although  the 
original  intensive  demonstrations  in  which  nearly 


Fig.  16.— Dedine  in  inddence  of  dysentery  and 
typhoid  fever,  Troup  county,  Georgia,  1917-1921, 
inclusive.  The  prevention  of  soil  contamination, 
brought  about  through  the  work  of  the  county  health 
departments,  accomplishes  not  onl^r  the  control  of 
hookworm  but  of  other  soil-borne  diseases  as  well 
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three  fourths  of  a  million  people  were  treated  in 
these  states  contributed  to  the  immediate  reduc- 
tion of  the  infection  both  in  degree  and  in  preva- 
lence,  the  results  have  been  accomplished  in  the 
main  by  permanent  local  agencies  rooted  in  the 

soil.  These  forces  are 
continually  active,  are 
committed  to  the  task, 
and  may  be  depended 
upon  to  complete  it. 
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Board's  Work  Completed 

The  object  which  the 
Board  had  in  view  has 
been  accomplished.  Dur- 

alllll  ^^^    ^^^    ^^^^    ^^^    ^^' 

I  III  I  rangement  by  which  the 

Rockefeller  Sanitary 
Commission  and  later  the 
International  Health 
Board  had  shared  with 
the  states  in  measures  for 
the  relief  and  control  of  hookworm  disease  was 
brought  to  a  satisfactory  close.  Heads  of  health 
departments  have  seen  develop  in  these  states,  in 
response  to  their  efforts,  a  strong  public  senti- 
ment in  support  of  sound  and  aggressive  public 
health  policy.  State  legislative  appropriations 
for  health  purposes  have  increased  more  than 


>  -    - 

legttuturet  to  state  boards  of 
h^lth  in  eleven  southern  states 
1910-1921.  Includes  funds  for 
anti-tuberculosis  work 
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nine-fold  during  the  eleven  years  (see  Fig.  17, 
page  32).  County  health  departments  sup- 
ported in  the  main  by  county  funds  have  de- 
veloped and  are  developing  more  rapidly  than 
it  has  been  possible  to  provide  properly  trained 
men  (see  Fig.  55,  page  112). 

Termination  of  the  Board's  participation  in 
measures  directed  specifically  to  the  control  of 
hookworm  disease  does  not  disturb  working  rela- 
tions with  these  states.  It  makes  possible  rather 
a  transfer  of  funds  to  the  further  development  of 
the  more  general  county  heahh  program,  to  the 
fight  against  malaria,  and  to  the  training  of  per- 
sonnel for  the  technical  and  administrative  posi- 
tions which  are  being  created. 

Testing  Reeulti  in  Brazil 

With  a  view  to  testing  the  effectiveness  of  field 
operations  in  Brazil  Dr.  W.  G.  Smillie,  Director 
of  the  Institute  of  Hygiene  at  Sao  Paulo,  made  a 
resurvey  during  the  year  in  two  communities 
within  the  Federal  area.  The  test  was  based  on 
worm  counts.  Though  the  usual  microscopic 
examination  of  stools  showed  but  slight  reduction 
in  the  percentage  of  persons  infected  in  either  of 
these  communities,  the  number  of  parasites  ex- 
pelled showed  a  striking  result.  In  one  of  the  two 
communities  where  latrine  construction  had  not 
been  thorough  the  group  that  had  been  treated 
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at  the  time  of  the  original 
demonstration  harbored 
on  the  average  forty-two 
parasites  per  pers9n,  while 
a  group  that  had  escaped 


Fig.  18.-<:oatiol  of  hook- 
worm disease  as  result  of  cam- 
paign measures  applied  in  1918 
m  Jacarepagua,  Brazil.  In  that 
year  the  infected  inhabitants 
harbored  on  an  average  approxi- 
matd)r  200  worms;  in  1921  they 
harbored  only  forty-two 

treatment  averaged  ap- 
proximately 200,— a  re- 
duction of  79  per  cent. 
In  the  other  community 
where  latrine  construction 
had  been  more  thorough 
the  test  indicated  that  the 
original   campaign,   with 
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Fig.  19.— Reduction  of  hook- 
worm disease  as  result  of  ooo- 
trol  measures,  Governor's  Is- 
land, Brazil.  (In  this  grtph 
and  in  Fig.  18  the  cases  repre- 
sented by  the  bar  "  Previously 
Untreated"  are  few  in  number 
because  the  population  of  both 
places  is  largely  transient  No 
considerable  number  of  persooi 
could  be  found  in  1921  who  had 
lived  there  and  had  not  been 
treated  at  the  time  of  the  origi- 
nal campaigns  in  1917-1918) 
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the  continued  operation  of  local  forces,  had  within 
four  years'  time  reduced  by  95  per  cent  the  num- 
ber of  hookworms  har- 
bored (see  Figs.  18  and 
19,  page  34).» 


Transferring  Responsibility  to 
Brazilian  Goyemment 

The  work  inaugurated 
in  1916  in  the  state  of 
Rio  and  rapidly  extended 
to  the  Federal  area  and 
eleven  states  is  being 
taken  over  by  govern- 
ment authorities  as  part 
of  a  permanent  scheme 
of  rural  sanitation.  For 
this  purpose  appropria- 
tions, state  and  federal, 


Fig.  20.~Effect  of  treatment 
and  the  installation  of  latrines 
on  severity  of  hookworm  infec- 
tion. Worms  harbored  by 
SSI- 
Brazil  compared  with 


rural  residents  of  Governor's 
Island,  who  were  treated  three 
years  previously 


have  increased  from  312,-    S2ir!>fS^mra;:i;Sh 

556  in  1917  to  32,072,500      those  harbored  in.l&l  by  the 

in  1921  (see  Fig.  21, 
page  36).  The  Board  is 
gradually  transferring  its  funds  from  demon- 
strations in  hookworm  control  to  the  develop- 
ment of  a  county  health  organization;  the 
introduction  of  a  public  health  jiursing  service;* 

*  For  deuils,  see  The  Resulu  of  Hookworm  Disease  Prophylaxis  in 
Brazil,  by  Wilson  G.  Smillie.  Tk£  Anurican  JaunuU  of  Hygiene^  January, 
1922,  ▼.  2,  No.  1,  pp.  91-94.    Same  reprinted. 

>  See  page  59. 
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field  experiments  in  the  fight  against  malaria;  and 
the  development  of  a  school  of  public  health.* 
An  arrangement  has  been  entered  into — the  state, 
the  county,  and  the  Board  providing  the  funds — 
for  the  first  demonstration  of  county  health 

service   in   the   state  of 

Sao  Paulo. 

ProgTMs  In  Permanent  Sani- 
tation In  the  West  Indke 

An  illuminating  field 
study  carried  out  in 
Trinidad  during  the  year 
by  Cort  and  Payne  • 
proved  to  be  a  striking 
demonstration  of  the  ef- 
fectiveness of  the  meas- 
ures that  are  being  carried 
out  on  a  large  scale  in 
many  lands,  and  partic- 
ularly of  the  soundness 
of  government  policy  in 
building  up  sanitary  organizations  to  make  the 
results  permanent. 

Governments  are  becoming  increasingly  active 
in  Dutch  Guiana,  British  Guiana,  Trinidad, 
Porto  Rico,  and  Jamaica,  in  providing  funds,  in- 
creasing their  sanitary  staffs,  and  in  carrying  out 

^  See  page  50. 

'  Summarized  on  pages  81  to  86. 


Fig.  21. — Increase  in  funds 
for  rural  sanitation  appropri- 
ated by  Federal  and  local  gov- 
emmenu  in  Brazil,  1917-1921 
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practical  operations  in  the  field.  For  the  year 
1921  Porto  Rico  appropriated  ^00,000  for 
public  health  purposes,  including  a  tuberculosis 
sanatorium;  set  aside  330,000  of  this — in  ad- 
dition to  the  necessary  overhead — ^for  the  fight 
against  hookworm  disease;  and  with  an  efili- 
cient  field  staff 
under  central  di- 
rection established 
a  creditable  stand- 
ard of  soil  sanita- 
tion in  all  areas  of 
operation  well  in 
advance  of  the  mo- 
bile clinics.  The 
present  field  staff 
is  to  be  the  nucleus 
of  a  permanent 
system  of  inspec- 
tion. 


Fig.  22.— ^Utet  of  Brazil  that  have 
funds  avaQabie  for  a  program  of  rural 
•anitation.  Most  of  the  tutes  are  receiv- 
ing Federal  aid 


In  Trinidad  Government  has  committed  itself 
to  the  support  of  a  general  scheme  of  public 
health;  has  recently  appointed  one  medical  officer 
of  health  with  provision  for  a  second;  has  inaugu- 
rated a  comprehensive  plan  of  malaria  control;  is 
providing  about  335,000  a  year  for  the  mainte- 
nance of  its  sanitary  staff;  has  recently  added  to 
it  three  European  inspectors;  and  has  in  progress 
an  extensive  program  of  latrine  construction.     In 
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Dutch  Guiana,  where  only  recently  operations 
were  resumed  after  enforced  suspension  during 
the  war,  Government  is  giving  energetic  support; 

has  provided  a  staff  of 
sanitary  inspectors  for 
Lower  Surinam  and 
Lower  Para;  and  with 
the  hearty  co-operation  of 
the  estates  population  is 
effecting  a  thoroughgoing 
reform  in  these  regions. 

In  Jamaica  the  harass- 
ing— and  at  times  appar- 
ently hopeless — inertia 
that  early  effort  in  the 
island  had  to  face  has 
yielded  to  a  popular  in- 
terest that  is  becoming 
increasingly  general  and 
aggressive.  A  striking 
demonstration  in  one 
community  shows  a  fall 
in  infection  rate  from  55 
per  cent  in  1919  to  13  per 
cent  in  1920,  and  to  9  per 
cent  in  1921  (see  Fig. 
23).  Areas  of  operation  are  now  being  sanitated 
in  advance  of  treatment.  A  conference  of  pa- 
rochial boards  in  December  adopted  a  resolution 
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Fig.  23.~ReductioQ  of  hook- 
worm tnfectbn  rate  on  etutet 
in  the  Vere  area,  Jamaica. 
Fint  survey,  November,  1919; 
leoond  survey,  Nfay  to  October, 
1920;  third  survey,  August, 
1921.  The  etute  management 
is  continuing  systematic  treat- 
ment and  also  installing  latrines 
in  an  effort  to  stamp  out  the 
infection 
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approving  the  appointment  of  a  superintending 
medical  officer  for  the  colony  and  a  whole-time 
health  officer  in  each  of  the  parishes,  with  ade- 
quate field  stafP  to  establish  a  system  of  in- 
spection. Government  is  preparing  to  expend 
3100,000  on  sanitation  during  the  year  1922. 

Dcfeloplng  National  Health  Organization  in  Central 

America 

In  Central  American  countries — and  partic- 
ularly in  Costa  Rica,  Nicaragua,  and  Salvador — 
measures  undertaken  in  1914  and  1915  against 
hookworm  disease  have  passed  successfully 
through  the  primary  stage  of  field  demonstra- 
tion. Responsibility  is  being  gradually  trans- 
ferred to  government  authorities,  and  control  of 
the  one  disease  is  being  merged  into  more  general 
schemes  of  public  health.  In  Panama,  where 
development  of  local  initiative  has  been  stifled 
by  the  paternalistic  policy  of  the  Canal  2^ne, 
the  formation  of  a  responsible  department  of 
health  is  now  being  considered.  Government 
is  slowly  developing  a  sanitary  stafP  and  is  pro- 
viding 312,500  a  year  for  the  work  of  the 
department  of  uncinariasis,  or  hookworm  con- 
trol. 

In  Costa  Rica  the  service  was  formally  taken 
over  on  May  28,  1921,  as  a  division  under  the 
newly  established  national  department  of  health. 
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and  the  Board's  representative  was  withdrawn. 
A  limited  contribution  toward  its  maintenance  is 
being  continued  through  1922,  and  provision  has 
been  made  by  means  of  fellowships  for  the  training 
of  additional  men  for  the  posts  that  are  being  cre- 
ated. In  Nicaragua  a  commission  appointed  for 
the  purpose  by  the  President  has  drafted  a  sani- 
tary code  for  the  country  and  a  law  establishing 
a  national  department  of  health  to  carry  it  out. 
The  Board  is  lending  the  services  of  a  trained 
scientist  to  organize  and  direct  a  modest  diagnos- 
tic laboratory,  and  is  providing  for  the  training  of 
a  limited  number  of  native  doctors  for  the  new 
government  service.  The  division  of  uncinaria- 
sis is  to  be  the  nucleus  around  which  the  new 
department  is  to  be  formed. 

Salvador  has  had  a  national  health  organ- 
ization for  many  years.  During  the  year  Gov- 
ernment has  reconstituted  it  in  the  interest  of 
more  aggressive  action  in  the  field.  The  new 
scheme  correlates  the  various  government  medi- 
cal services  under  central  control;  provides  new 
and  adequate  quarters;  reinforces  the  staff; 
creates  a  public  health  laboratory;  takes  over  as 
one  of  its  divisions  uncinariasis  control;  and 
provides  an  annual  budget  of  170,000  coloncs, 
in  addition  to  supplying  26,000  colones  for  the 
relief  and  control  of  hookworm  disease  and  half 
the  funds  needed  for  the  fight  against  ydlow 
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fever.    The  Board  undertakes  to  aid  in  the  train- 
ing of  additional  men. 

Promotliig  Public  Health  in  the  Far  East 

In  the  Far  East  the  Board  is  sharing  in  a  wide 
range  of  activities  representing  pretty  well  all 
stages  of  public  health  development.  In  Borneo 
the  first  demonstration  in  the  control  of  hookworm 
opened  with  Government  supplying  a  large  part  of 
the  funds  and  the  native  population  giving  will- 
ing co-operation.  In  Fiji,  where  operations  had 
been  suspended  during  the  war,  adequate  latrine 
accommodations  were  installed  over  a  wide  area 
preparatory  to  reopening  the  clinics  early  in 
1922.  Government  is  to  assume  entire  re- 
sponsibility at  the  end  of  three  years.  The  in- 
fection survey  of  Mauritius — completed  in  1920 
— led  to  an  arrangement  by  which  the  Board  is  to 
share  on  a  sliding  scale  for  a  period  of  three  years 
in  a  series  of  demonstrations  in  control  measures, 
leaving  Government  at  the  end  of  that  time  in 
full  charge.  In  the  meantime  aid  is  being  given 
in  the  training  of  local  men.  In  Madras  Presi- 
dency, India,  where  surveys  made  between  1915 
and  1920  showed  a  rate  of  nearly  100  per  cent 
among  the  laboring  population,  a  scheme  of 
practical  operations  for  the  Presidency  has  been 
approved,  Government  supplying  all  necessary 
funds  save  the  salary  and  traveling  expenses  of 
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the  director.  In  the  face  of  a  sharp  economic 
crisis  in  Ceylon  operations  are  continuing,  al- 
though on  a  diminished  scale.  A  proposed  re- 
vision of  the  sanitary  law  is  indication  of  an 
interest  in  a  more  aggressive  public  health  policy 
for  the  colony. 

In  Siam  the  National  Red  Cross  is  taking  a 
leading  part  in  the  fight  against  hookworm  dis- 
ease. Government  has  enlisted  the  army,  the 
navy,  the  gendarmerie,  and  the  local  chiefs.  For 
more  than  a  year  the  dispensaries  have  been 
treating  on  the  average  more  than  1,000  persons 
per  week;  and  an  active  propaganda  has  created 
a  demand  that  the  service  be  made  national  in 
scope.  Plans  are  now  under  consideration  for 
putting  the  medical  school  at  Bangkok  on  a 
modem  basis  as  a  necessary  first  step  toward  the 
training  of  Siamese  for  public  health  work. 

The  five-year  scheme  entered  into  with  Aus- 
tralia in  1918  is  now  being  operated  under  the 
new  Commonwealth  Ministry  of  Health  which 
was  created  last  year.  The  services  of  Dr.  W.  A. 
Sawyer,  the  Board's  representative,  are  being 
lent  to  the  Ministry  for  a  limited  time;  Dr. 
A.  J.  Lanza  has  gone  out  to  organize  a  divi- 
sion of  industrial  hygiene;  Mr.  F.  F.  Longley 
is  to  set  up  a  division  of  sanitary  engineering; 
and  Dr.  F.  F.  Russell,  of  the  Board's  staflF,  is  to 
make  a  brief  visit  toward  the  end  of  1922  to  aid 
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Fig.  24. — Carrying  the  gospel  of  sanitation  to  the  natives 
of  Solomon  Islands.  Plantation  group  assembled  for  lec- 
ture on  hookworm  disease  at  Rendova 


Fig.  25. — Group  of  Moors  assembled  at  village  dispen- 
sary to  be  treated  for  hookworm  disease.  After  witnessing 
the  results  of  five  years'  demonstration  work  among  the 
Tamil  estate  population,  large  numbers  of  Moors  are  now 
voluntarily  applying  for  treatment 
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Fig.  26.  Three  phases  of  field  operations  against  hook- 
worm disease  in  Papua.  Upper  left:  medical  officer  exam- 
ining fecal  specimen  for  hookworm  eggs,  Yule  Island; 
upper  right:  native  assistant  in  uniform  of  hookworm  cam- 
paign staff;  below:  group  of  natives  assembled  to  hear 
lecture,  Sabuia 
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in  the  planning  of  a  system  of  public  health 
laboratories.  In  the  meantime  young  Australi- 
ans are  being  trained  for  these  positions. 

Just  at  the  close  of  the  year  comes  a  call  from 
the  PhllipplneB.  In  response  to  Government  re- 
quest the  Board  has  undertaken  to  lend  the 
services  of  Dr.  Heiser,  Director  of  its  work  for  the 
East,* for  a  period  of  three  months;  to  provide  a 
competent  woman  to  aid  in  developing  a  public 
health  nursing  service  for  the  Islands;  to  provide, 
for  two  years,  a  trained  director  for  the  public 
health  laboratory  in  connection  with  the  Bureau 
of  Science;  to  detail  a  specialist  to  carry  out  a 
malaria  survey;  and  to  provide  by  means  of  fel- 
lowships for  training  a  limited  number  of  Fili- 
pinos in  public  health. 

On  Their  Own  Initiati?e 

The  year  has  brought  reports  of  government 
and  voluntary  effort  against  hookworm  disease  in 
which  the  Board  has  not  shared.  Reference  has 
been  made  in  previous  reports  to  the  admirable 
work  done  in  Assam  under  the  direction  of 
Colonel  Sir  Clayton  Lane  and  to  the  eminent 
achievements  of  Schii^ner  and  his  colleagues  in 
Sumatra.  Paraguay  took  up  the  task  two  or 
three  years  ago;  and  now  the  Egyptian  govern- 
ment is  resuming  operations  which  had  been  sus- 
pended during  the  war.    Dr.  Gann,  Principal 
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Medical  Officer  of  British  Honduras,  has  com- 
pleted a  campaign  extending  over  a  period  of 
three  years  and  covering  systematically  the  in- 
fected areas  of  the  country.  The  infected  have 
been  treated;  latrines  have  been  provided,  and 
the  people  have  been  taught  to  use  them.  It  is 
now  pro^sed  to  make  the  results  permanent 
by  a  system  of  sanitary  inspection.  The  report 
from  British  Honduras  forces  upon  the  reader 
the  thought  that  if  government  medical  officers 
everywhere  had  the  public  health  point  of  view 
and  something  of  Dr.  Gann's  aggressive  energy, 
many  of  the  cases  of  illness  that  are  being  treated 
in  expensive  hospitals  would  not  occur. 

Greater  Speed  and  Economy  in  Field  Operations 

Results  of  the  studies  by  Darling  and  Smillie  in 
the  administration  of  treatment  for  hookworm 
disease,  and  the  more  recent  resurveys  based  on 
worm  counts  made  by  Smillie  in  Brazil,  suggest 
important  modifications  in  field  procedures. 

The  findings  of  Smillie  in  Brazil  and  of  Cort 
and  Payne  in  Trinidad,  for  example,  put  be- 
yond further  question  the  value  of  mass  treat- 
ment even  when  considered  merely  as  a  pro- 
phylactic measure.  It  is  now  known  that  by 
administering  two  standard  doses  of  oil  of 
chenopodium  as  a  routine  measure  about  95  per 
cent  of  the  parasites  harbored  by  the  people  of  a 
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community  may  be  expelled.  To  attempt  to  get 
rid  of  the  remaining  5  per  cent  by  following  each 
case  to  a  complete  cure  would  double  the  cost. 
By  leaving  this  small  fraction  of  infection — 
which  is  not  of  great  clinical  importance — ^tobe 
taken  care  of  by  sanitation,  it  has  been  found 
possible  greatly  to  reduce  the  cost  and  increase 
the  speed  of  field  operations.  A  preliminary 
comparative  test  in  Brazil  indicates  a  saving  by 
this  modification  of  about  SO  per  cent  in  per 
capita  cost.^ 

Field  Studies  in  Hookworm  Control 

Reference  has  been  made  above  to  two  or  three 
studies  that  have  been  extremely  fruitful  in 
practical  results.  In  this  field  1921  has  been  the 
most  productive  year  in  the  history  of  the  Board. 
Colonel  Sir  Clayton  Lane,  with  a  small  subven- 
tion, has  been  seeking  to  improve  the  technique 
of  stool  examination.  Beta-naphthol  has  been 
given  a  further  test  as  an  anthelmintic  on  an  ex- 
tensive scale  and  under  field  conditions  by 
Mhaskar  and  Kendrick  in  India.  Ascaridol  has 
been  administered  on  a  relatively  small  scale  and 
with  good  results  by  SmiUie  in  Brazil,  Mhaskar* 

^  For  details  of  working  plan  suggested  by  Dr.  Smillie  see  pages  86 
and  87  of  this  report;  and  Dr.  Smillie's  article  "The  Result  of  Hook- 
worm Disease  Prophylaxis  in  Brazil";  published  in  Thi  Amtrican 
Jaumdl  of  HygUne,  Januaiy,  1922  (v.  2,  No.  1,  p.  77-95). 

*  Working  under  the  Indian  Research  Fund. 
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in  India,  and  MoUoy  in  Nicaragua.  The  ad- 
ministration of  chenopodium  without  preliminary 
purge  has  been  further  tested  under  field  condi- 
tions in  Australia,  Costa  Rica,  Panama,  Salvador, 
and  Colombia.  The  practice  is  becoming  general. 
Dr.  Washburn  in  Jamaica  reports  continued  satis- 
factory results  from  the  use  of  compound  jalap 
powder.  The  most  interesting  contribution  in 
the  field  of  treatment  is  by  Dr.  M.  C.  Hall » of  the 
Department  of  Agriculture,  Washington,  D.  C, 
in  administering  carbon  tetrachloride  to  dogs  with 
100  per  cent  efliciency  for  hookworms.  The  Willis 
salt-flotation  method  of  stool  examination  has 
been  tested  on  an  extensive  scale  in  the  field  and 
found  to  be  efl[icient,  rapid,  and  economical. 
MoUoy  of  Nicaragua  contributed  an  important 
improvement.  Smillie  finds  that  counting  eggs 
on  the  slide  as  a  means  of  estimating  severity  of 
infection,  while  serving  as  a  rough  indication 
when  large  groups  are  considered,  is  of  small  value 
in  individual  cases.  Cort  developed  an  improved 
apparatus  for  the  recovery  of  hookworm  larvae 
from  the  soil,  and  Smillie  made  an  important 
contribution  to  the  technique  of  diflFerentiating 
hookworm  and  Strongyloides  larvae.  Dr.  Cald- 
well, in  Panama,  completed  a  study  of  the  relation 
of  the  action  of  sea-water  on  hookworm  eggs  and 


*  No  conn^tion  with  Bo»r4't  tt«9. 


Digitized  by 


Google 


DEVELOPING    SCHOOLS    OF    HYGIENE  49 

larvae  to  the  extremely  light  infection  among  the 
San  Bias  Indians  living  by  the  sea. 

A  small  subvention  by  the  Board  made  it  pos- 
sible for  Dr.  Cort,  helminthologist  in  the  Hopkins 
School  of  Hygiene,  to  go  with  a  competent  staff 
to  Trinidad,  British  West  Indies,  for  a  series  of 
field  investigations  covering  a  period  of  about 
four  months.  It  proved  to  be  an  extremely 
fruitful  expedition.  The  results,  throwing  much- 
needed  light  on  practical  control  operations,  are 
being  published  in  the  form  of  ten  papers  ap- 
pearing serially  in  the  American  Journal  of 
Hygiene.* 

V 

Developing  Schools  of  Hygiene 

In  the  autumn  of  1913,  soon  after  the  begin- 
ning of  operations  on  an  international  scale,  the 
Board  faced  the  fact  that  in  order  to  carry  out 
the  activities  it  had  undertaken  it  must  have  a 
staff  of  trained  hygienists;  and  that  the  countries 
in  which  it  was  proposed  to  encourage  public 
health  development  must  also  have  such  men. 
The  men  even  for  the  Board's  own  staff  were  not 
then  available.  Institutions  for  their  proper 
training — ^that  is,  institutions  covering  broadly 
the  whole  field  of  hygiene,  and  equipped  to  culti- 

^  For  a  more  detailed  summary  of  the  field  studies  referred  to  io  tbtl 
ffctson,  tee  appendix,  pa^  81  to  92, 
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vate  it  as  a  science  and  to  train  men  in  its  appli- 
cation as  an  art — had  to  be  developed.  The 
outcome  was  a  direct  contribution  to  the  Johns 
Hopkins  University  to  establish  the  Hopkins 
School  of  Hygiene  and  Public  Health.  The 
school,  now  in  its  fourth  year,  enrolled  during  the 
year  1920-1921,  122  students. 

Since  1917  the  Board  has  been  contributing 
toward  the  development  on  a  very  modest  scale 
of  an  institute  of  hygiene  in  connection  with  the 
medical  school  at  Sao  Paulo,  Brazil.  This  in- 
stitute gives  an  undergraduate  course  in  hygiene 
to  the  students  in  the  medical  school;  conducts 
short  training  courses  for  public  health  officers; 
carries  out  epidemiological  field  studies  for  the 
state;  and  has  done  an  extremely  creditable 
amount  of  productive  scientific  work.  During 
the  year  the  Board  pledged  about  27,000,000 
crowns  toward  the  establishment  of  an  institute 
of  hygiene  at  Prague.  This  institute,  under  the 
Ministry  of  Health  and  in  close  relation  to  the 
University  Medical  School,  is  to  combine  a  cen- 
tral public  health  laboratory  for  Czechoslovakia 
with  a  school  of  instruction  for  public  health 
workers.  As  a  result  of  conferences  between  the 
officers  of  the  Board  and  the  authorities  of 
Harvard  University  and  its  medical  school  during 
the  early  months  of  the  year,  plans  were  matured 
and  approved  by  which  the  Rockefeller  Founda- 
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tion  agreed  to  contribute  the  sum  of  32,160,000 
toward  the  further  development  of  the  Harvard 
School  of  Public  Health,  The  resources  now 
available  are  regarded  as  quite  adequate  for  its 
immediate  needs. 

FdlowBhUM  in  Hygiene  and  Public  Health 

In  accordance  with  the  policy  illustrated  in 
the  foregoing  section  the  Board  contemplates 
contributing  from  time  to  time,  as  conditions 
may  favor,  toward  the  development  of  a  limited 
number  of  schools  of  hygiene  at  strategic  points 
throughout  the  world.  As  these  institutions 
develop  they  will  necessarily  serve  to  stimulate 
and  reinforce  each  other  by  interchange  of  ex- 
perience, facilities,  and  men.  The  migration  of 
students  in  the  field  of  public  health  will  then  be 
feasible  on  a  much  more  satisfactory  scale  than  is 
possible  under  present  conditions.  In  the  mean- 
time, however,  the  Board  is  taking  advantage  of 
the  facilities  now  offered  in  England,  the  United 
States,  and,  by  recent  arrangement,  in  Canada, 
for  the  training  of  students  from  their  own  and 
other  lands;  and  has  provided  by  means  of  fellow- 
ships for  a  limited  number  of  students  to  pursue 
courses  in  these  countries.  Fellowships  have 
been  granted  to  students  who  have  been  care- 
fully selected  with  reference  to  their  fitness  for 
important  posts  as  scientists,  teachers,  or  practi- 


Digitized  by 


Google 


5^  iNTfiftKAtlONAL   fiSALTtt   dOAftD 

cal  administrators  in  the  public  health  service, 
to  which  in  most  cases  they  have  had  definite 
assurance  of  appointment  on  completion  of  their 
courses.  These  fellowships  are  regarded  as  an 
investment  in  leadership.  For  the  year  1921 
fellowships  were  provided  for  fifty-four  men  and 
women  from  thirteen  countries,  as  follows: 

Brazil 5  Czechoslovakia.  19  Nicaragua. ...  2 

Canada 2  France 4    Poland 3 

Ceylon 1  Guatemala 1    Salvador 2 

Colombia 1  Mexico 1  United  States. 11 

Cosu  Rica.... 2 

Extension  Courses  in  Public  Health 

The  well-established  schools  of  hygiene  will 
give  short  courses  for  health  officers.  Under 
most  favorable  conditions,  however,  only  a  very 
limited  number  can  be  expected  to  attend  these 
institutions.  Each  state  will  find  it  necessary  to 
provide  practical  courses  for  the  better  training 
of  its  own  workers.  Modest  beginnings  in  this 
direction  are  being  made  in  the  form  of  training 
centers  of  limited  scope,  correspondence  courses, 
and  institutes.  During  the  year  the  Board  has 
contributed  toward  institutes  for  health  officers 
in  Georgia,  Ohio^  Michigan,  and  Alabama ;  toward 
three  institutes  for  public  health  nurses  in  New 
York  state;  and  toward  the  organization  of  a 
correspondence  course  to  be  conducted  by  the 
Ohio  department  of  health  for  full-time  county 
health  officers  in  that  state. 


Digitized  by 


Google 


Fig.  27. — Counting  hookworms  expelled  by  treated 
patients.  Field  research  conducted  under  the  auspices  of 
the  Department  of  Hygiene  of  the  Sao  Paulo  Medical 
School 


Fig.  28. — Group  assembled  at  typhoid  exhibit  at  Prague. 
One  of  the  earliest  activities  of  the  newly  organized  Min- 
istry of  Health  of  Czechoslovakia,  with  which  the  Inter- 
national Health  Board  is  co-operating,  was  an  educational 
campaign  against  this  disease 
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VI 
Promotliift  Ciounty  Health  Work 

For  reasons  which  are  well  understood  public 
health  effort  has  been  centered  mainly  on  the 
larger  towns  and  cities.  Health  protection  for 
the  people  living  in  country  districts  has  been 
neglected.  The  tide  is  turning.  The  develop- 
ment of  county  health  organization — ^which  is 
now  going  forward  with  considerable  momentum 
in  the  United  States— is  providing  a  service  for 
the  smaller  towns  and  rural  communities. 

In  the  Southern  States  county  health  adminis- 
tration developed  naturally  and  inevitably  from 
the  effort  to  control  hookworm  disease.  This 
is  a  rural  disease;  its  control  is  a  problem  in  rural 
sanitation;  a  serious  effort  to  handle  this  one 
problem  in  rural  sanitation  called  into  being 
county  organization.  County  organization  once 
established,  control  of  hookworm  disease  became 
merely  an  item  in  a  general  health  program  under 
state  and  county  administration.  The  demon- 
stration thus  given  of  the  value  of  the  county  as  a 
unit  in  the  state  scheme  stimulated  a  movement 
which  is  becoming  general.  At  the  close  of  the 
year  county  programs  on  a  full-time  basis  were  in 
operation  in  about  192  counties  in  the  United 
States  (see  map,  page  54). 
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The  Board  and  the  United  States  Public 
Health  Service  are  aiding  this  movement  by 
contributing  toward  a  limited  number  of  demon- 
strations. The  average  county  health  budget  is 
about  310,000,  and  is  provided  from  state  and 
county  funds.  When  the  Board  shares  in  a 
demonstration,  it  contributes  toward  a  central 
budget  or  from  31,000  to  32,500  toward  the 
county  budget.  During  the  year  1921  aid  was 
thus  given  in  sixteen  states:  Alabama,  Florida, 
Georgia,  Kansas,  Kentucky,  Louisiana,  Mary- 
land, Mississippi,  Missouri,  New  Mexico,  North 
Carolina,  South  Carolina,  Tennessee,  Texas, 
Virginia,  West  Virginia.  A  similar  demonstra- 
tion is  being  carried  out  in  Czechoslovakia  and 
in  the  state  of  Sao  Paulo,  Brazil. 

Experiment  in  County  Health  Administration 

The  county  program,  which  is  essentially  a 
scheme  of  rural  public  health  work,  is,  for  the 
United  States,  a  new  undertaking.  It  invites 
critical  study  and  experiment.  A  joint  arrange- 
ment has  been  entered  into  by  the  Hopkins 
School  of  Hygiene,  the  Maryland  State  Depart- 
ment of  Health,  the  United  States  Public  Health 
Service,  and  the  International  Health  Board  by 
which  such  an  attempt  is  to  be  made.  The 
arrangement  provides  for  a  full-time  service  in  a 
county  easily  accessible  to  Baltimore  and  under 
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the  immediate  direction  of  a  county  health  officer 
reporting  to  the  head  of  the  state  service. 
Washington  county  has  been  selected  for  the 
purpose  and  is  to  contribute  to  the  budget. 
The  county  is  expected  to  serve  as  a  field  labora- 
tory for  the  school,  and  to  provide  opportunity 
for  investigation  and  for  possible  contribution  to 
the  development  of  a  sound  plan  of  health  activi- 
ties for  rural  communities.  In  so  far  as  the 
undertaking  succeeds  it  will  serve  as  a  demonstra- 
tion and  as  a  training  base  for  students. 

VII 

Making  Public  Health  Laboratories  More 
Serriceable 

A  laboratory  service  —  like  vital  statistics 
— is  fundamental  to  intelligent  public  health 
administration.  The  trained  health  officer,  how- 
ever, understands  that  the  provision  of  buildings, 
equipment,  and  scientifically  trained  men  does 
not  of  itself  provide  the  service  he  needs.  Ag- 
gressive administration  is  equally  necessary  to 
make  these  facilities  available  to  the  people  they 
are  supposed  to  serve  and  to  educate  the  doctors 
and  people  to  use  them.  Under  Dr.  F.  F.  Rus- 
sell, Director  of  Public  Health  Laboratory  Serv- 
ice the  Board  has  shared  during  the  year  in  an 
increasing  number  of  projects  designed  to  pro- 
mote this  end. 
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Dr.  Russell,  while  in  Europe  in  connection 
with  plans  for  the  Institute  of  Hygiene  at 
Prague,  made  brief  visits  for  his  own  information 
to  the  public  health  laboratories  at  the  three 
universities  of  Austria  and  some  of  the  principal 
institutes  of  hygiene  in  France — ^at  Nancy,  Lyons, 
Montpellier,  and  Paris.  These  laboratories  are 
doing  a  high  order  of  technical  work  and  are 
capable  of  doing  a  greater  amount  of  it  than  is 
being  required  of  them  by  the  physicians  of  the 
regions  they  serve.  Assistance  was  given  in 
Alabama  in  adapting  the  state  service  to  the 
larger  opportunities  opened  up  by  a  new  and 
adequate  laboratory  building.  Arrangement  was 
made  for  the  heads  of  the  laboratory  divisions 
in  Alabama  and  Mississippi  to  visit  the  labora- 
tories in  other  states  and  to  observe  the  work  of 
institutions  where  sera  and  vaccines  are  produced 
on  a  large  scale.  The  state  laboratories  in 
Tennessee  and  West  Virginia  were  visited  for 
consultation  regarding  possible  future  develop- 
ments. During  the  summer  months  Dr.  Russell 
visited  Panama,  Central  America,  and  Mexico. 
In  Nicaragua  arrangements  were  made  for  a 
diagnostic  laboratory  as  part  of  the  newly  cre- 
ated national  health  service.  In  Salvador  a 
national  laboratory  has  been  established  un- 
der the  department  of  health  and  is  being 
organized   by  Dr.   Segovia,  who  had  been  in 
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training  for  this  purpose  on  a  fellowship  granted 
by  the  Board.  In  Guatemala  a  first  step  in  the 
direction  of  a  diagnostic  laboratory  has  been 
made  by  adding  to  the  equipment  and  staff  of  the 
central  laboratory  used  in  the  hookworm  work. 
In  Mexico  Government  has  plans  for  a  national 
institute  of  hygiene.  Here  the  Board  has  served 
as  agent  for  Government  in  finding  a  suitable 
American  to  direct  the  enterprise  for  a  limited 
period, 

VIII 

Establishing  a  Public  Health  Nursing  Serrice  in 

BrazU 

During  the  latter  part  of  1920  the  federal 
health  service  of  Brazil  became  a  national  de- 
partment of  health  with  greatly  enlarged  powers 
and  resources.  The  new  department,  with 
Dr.  Carlos  Chagas  as  its  distinguished  head, 
has  undertaken  among  other  things  a  nation- 
wide program  in  rural  sanitation  to  be  carried 
out  by  joint  arrangement  with  the  states;  and  for 
the  Federal  District  is  setting  up  new  divisions 
for  child  welfare,  venereal  disease  control,  and  a 
crusade  against  tuberculosis.  These  activities 
have  made  acute  the  need  of  trained  public  health 
nurses.  To  meet  the  situation  Government  is 
establishing  a  training  school  in  Rio  de  Janeiro. 
The  3oard  has  undertaken  to  assist  in  securing  a 
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competent  corps  of  American  nurses  to  operate 
the  field  dispensaries  and  the  training  school  for 
a  period  of  three  years.  In  the  meantime  a 
selected  group  of  Brazilian  women  are  to  be 
trained  with  a  view  to  taking  over  the  re- 
sponsibility. A  limited  number  of  dispensaries 
are  in  operation  and  plans  have  been  completed 
for  opening  the  training  school  early  in  the  com- 
ing year.  Arrangements  have  been  made  for 
recruiting  the  student  nurses  from  the  best 
graduates  of  the  normal  schools. 

IX 

Laying  Foundations  In  Czechoslovakia 

The  Ministry  of  Health  in  Czechoslovakia, 
confronted  with  the  task  of  creating  a  new  serv- 
ice for  the  country,  is  showing  great  wisdom  in 
undertaking  the  training  of  a  staff  of  selected 
young  men  to  develop  and  administer  it.  In  ac- 
cordance with  plans  matured  in  Prague  in  Febru- 
ary, 1920,  and  approved  by  the  International 
Health  Board  the  following  May,  provision  was 
made  for  a  commission  representing  the  Ministry 
to  study  public  health  administration  in  England 
and  the  United  States.  After  the  return  of  the 
commission  early  in  the  year  1921  the  Ministry 
set  up  a  committee  to  undertake  a  critical  revi- 
sion of  its  own  plans  and  procedures.    In  the 
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general  scheme  which  is  being  put  into  operation 
first  consideration  is  being  given  to  a  few  funda- 
mentals: (1)  a  reporting  and  statistical  service 
that  shall  provide  the  information  which  the 
Ministry  and  local  health  officers  need  for  their 
daily  guidance;  (2)  a  public  health  laboratory 
service  that  shall  make  its  facilities  available  to 
all  the  people  of  the  country;  (3)  effective  control 
of  the  ordinary  communicable  diseases;  (4)  pro- 
vision of  wholesome  water  supplies;  (S)  protec- 
tion against  contaminated  milk;  and  (6)  an  in- 
stitution for  the  adequate  training  of  personnel. 
The  Board  at  its  meeting  in  May  appropriated 
approximately  27,000,000  crowns  toward  the 
buildings  and  equipment  of  an  institute  of 
public  health  at  Prague;  and  provided  by  means 
of  fellowships  for  the  training  of  twenty-two 
young  Czechoslovaks  for  staff  positions  in  this 
institute  and  for  the  administrative  services  out- 
lined above. 

Publications 

During  the  year  1921  the  following  reports 
and  publications  were  issued  by  the  Intemadonal 
Health  Board: 

Annual  Report  for  the  Year  1920. 

Infant  Mortality  in  New  York  City.    By  Ernst  Christopher  Meyer, 
Ph.D. 

Staff  members  and  others  directly  associated 
with  projects  in  which  the  Board  participated 
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made  the  following  contributions  to  medical  and 
public  health  literature^  most  of  them  in  the 
form  of  articles  published  in  medical  journals 
that  are  widely  circulated  among  persons  inter- 
ested in  medical  and  public  health  topics : 

Bass,  C.  C 

Diagnosis  of  the  commoner  intestinal  parasitic  infections.  Sotuh' 
tm  Medi€4d  J<mnud,  Nov.,  1921,  v.  14,  p.  865-865. 

Sundard  treatment  for  malaria.  PMic  Health  JUports,  July  1, 
1921,  V.  36,  p.  1502-1504. 

The  standard  treatment  for  malaria — a  discussion  of  some  of  its 
advanuges.    Soutkim  Medical  Jommal,  Apr.,  1921,  V;  14,  p.  280-288. 

Connor,  M.  £. 

Fish  as  mosquito  destroyers;  an  account  of  the  part  they  played 
in  the  control  of  yellow  fever  at  Guayaquil,  Ecuador.  Natwal 
History,  1921,  v.  21,  p.  279-281.    Same  reprinted. 

CORT,  W.  W. 

Investigations  on  the  control  of  hookworm  disease;  general  intro- 
duction. American  Jommal  of  Hygiene,  Sept.-Nov.,  1921,  v.  1,  p. 
557-568. 

CoRT,  W.  W.,  D.  L.  AUGUSTINB,  AND  G.  C.  PaTNB 

Investigation  on  the  activities  of  infective  hookworm  larvae  in 
the  soil;  preliminary  report.  Journal  of  the  American  Medical 
Association,  Dec.  24, 1921,  v.  77,  p.  2035-2036. 

Daruno,  S.  T. 

The  tertian  characters  of  quotidian  aestivo-autumnal  fever. 
American  Journal  of  Tropical  Medicine,  Nov.,  1921,  v.  1,  p.  397-408. 

Daruno,  S.  T.  and  W.  G.  Smlub 

Studies  on  hookworm  infection  in  Brazil;  first  paper.  N.  Y., 
Rockefeller  Institute  for  Medical  Research,  1921.  (Monograph  no. 
14.) 

Technic  of  chenopodium  administration  in  hookworm  disease. 
Journal  of  the  American  Medical  Association,  Feb.  12, 1921,  v.  76, 
p.  419-420.    Same  reprinted. 

Fbrrbll,  J.  A. 

Careers  in  public  health  service.  Journal  of  the  American  Medical 
Association,  Feb.  19,  1921,  v.  76,  p.  489-492,    Same  reprinted. 

Measures  for  increasing  the  supply  of  competent  health  officers. 
Journal  of  the  American  Medical  Association,  Aug.  13,  1921,  v.  77, 
p.  513-516.    Same  reprinted. 
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Gregg,  Alan 

Intpeccao  Moiuria  da  Commistao  Rockefeller  no  ettadedoParani. 
Afckwos  paraensif  de  Medicina,  Curityba,  Jan.,  1921,  v.  1,  p.  273-276. 

Intpec^e  sanitaria  da  CommiMlo  Rockefeller  em  Saota  Catha- 
rina.  Jrckwas  paroinsis  ii  Medicina,  Curityba,  May,  1921,  v.  2, 
p.  11-16. 

GutTBRAS,  Juan 

Observations  on  yellow  fever  in  a  recent  visit  to  Africa.  Sanidai 
y  BimficifuU^  Habana,  Jan.-Mar.,  1921,  v.  25,  p.  34-43. 

Hackstt,  L.  W. 

Os  dnco  annos  da  Conunissio  Rockefeller  no  Brasil.  BoUHm  ds 
Acidimia  Naaomd  di  Medicina^  Rio  de  Janeiro,  1921,  v.  93,  p.  62-73. 

HA&uaoR,  A.  P. 

Oil  fidd  saniution.  Textu  Municipalitui,  Sept.-Nov.,  1921,  v.  8, 
p.  108-111. 

Hbgrbr,  R.  W.  and  G.  C  Patnb 

Surveys  of  the  intestinal  protozoa  of  man  in  health  and  disease. 
Scuntific  Monthly,  Jan.,  1921,  p.  47-52.    Same  reprinted. 

Lambbrt,  S.  M. 

Intestinal  parasites  in  North  Queensland.  Medical  Jonmsl  1/ 
Juftralia,  Apr.  23, 1921,  p.  332-335.    Same  reprinted. 

LbPrikcb,  J.  A. 

Co-operative  anti-malaria  campaigns  in  the  United  States  in  1920. 
SoMtkim  Medicd  Jownd,  Apr.,  1921,  v.  14,  p.  297-306. 

NOGUCHI,  HiDBTO 

Prophylaxis  and  serum  therapy  of  yellow  fever.  Journal  of  ihi 
Awmican  Medical  Association,  July  16, 1921,  v.  77,  p.  181-185. 

Recent  experimental  studies  on  yellow  fever.  American  Journal 
of  Hygiene,  Jan.,  1921,  v.  1,  p.  118-129.    Same  reprinted. 

NoGUCm,  HiDBTO  AND  I.  J.  KUGLBR 

Experimental  studies  on  yellow  fever  in  northern  Peru.  Journal 
of  Experimental  Medicine,  Feb.  1,  1921,  v.  33,  p.  239-252.  Same 
reprinted. 

Inimunok>gy  of  the  Peruvian  strains  of  Leptospira  icteroides. 
Journal  of  Experimental  Medicine,  Feb.  1,  1921,  v.  33,  p.  253-260. 
Same  reprinted. 

NOGUCRI,  HiDBTO  AND  WbNCBSLAO  PaRBJA 

Pfx>phylactic  inoculation  against  yellow  fever.  Journal  of  the 
American  Medical  Association,  Jan.  8,  1921,  v.  76,  p.  96-99. 

Sawtbr,  W.  a. 

Hookworm  in  Australia.  Medical  Journal  of  Australia,  Feb.  19, 
1921,  p.  148-150.    Same  reprinted. 

Team  work  in  sanitation.  Medical  Journal  of  Australia,  Apr.  9, 
1921,  p.  285-287.    Same  reprinted. 
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Sedgwick,  W.  T. 

Modern  medicine  and  the  public  health.  Public  Hedtk  JUporU, 
Jan.  28,  1921,  v.  36,  p.  109-116. 

Smillie,  W.  G. 

Companion  of  the  number  of  hookworm  ova  in  the  stool  with  the 
actual  number  of  hookworms  harbored  in  the  individual.  Atiufican 
Journal  of  Tropical  Medicine,  Nov.,  1921,  v.  1,  p.  389-395. 

SouzA,  G.  H.  DE  Paula 

Sanitary  propaganda  in  Brazil.  BmlUtin  of  the  Pan  American 
Union,  Apr.,  1921,  v.  52,  p.  36i-366. 

Stuart,  Edward 

Popular  health  instruction.  International  Journal  of  Public 
Health,  Mar.-Apr.,  1921,  v.  2,  p.  152-163. 

Van  Dine,  D.  L. 

The  destruction  of  anopheles  in  screened  dwellings.  Southern 
Medical  Journal,  Apr.,  1921,  v.  14,  p.  289-296. 

Vincent,  G.  E. 

Passing  of  the  country  doctor.    Forum,  Oct.,  1921.  Reprinted 
with  the  title.  Modem  tendencies  in  medical  education  and  practice. 
World  health  and  the  Rockefeller  Foundation.    National  Healthy 
May,  1921,  v.  3,  p.  270-272. 

Warren,  A.  J. 

General  outline  of  a  comprehensive  plan  of  rural  health  work. 
Kansas  StaU  Board  of  Health,  Bulletin,  May,  1921,  v.  17,  p.  84-87. 

Williams,  L.  R. 

Some  problems  of  nursing  education.  New  York  State  Department 
of  Health,  Health  News,  Sept.,  1921,  v.  16,  p.  189-197. 

WiLus,  H.  H. 

Simple  levitation  method  for  the  detection  of  hookworm  ova. 
Medical  Journal  of  Australia,  Oct.  29,  1921,  p.  375-376.  Same 
reprinted. 

Wtatt,  B.  L. 

Review  of  the  work  of  the  medical  bureau  of  the  Commission  for 
Prevention  of  Tuberculosis  in  France,  July  9,  1917— Dec.  30,  1920. 
Paris,  1921. 
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I 

EXTENT  AND  SEVERITY  OF  HOOKWORM 
DISEASE 

INVESTIGATIONS  IN  INDIA 

Earlj  in  1915  the  Indian  Research  Fund  Association  decided  to  devote 
a  share  of  its  attention  to  the  subject  of  hookworm  infection  in  India. 
lu  first  inquiry,  under  the  auspices  of  Cobnel  Sir  Clayton  Lane,  was 
carried  out  in  the  tea  gardens  of  the  Darjeeling  district  during  the  win- 
ter months  of  1915  and  1916.  Later,  or  from  October,  1916,  to  March, 
1917,  a  similar  inquiry  was  conducted  among  the  coolies  collected  at  the 
emigration  depot  at  Negapaum.  In  April,  1917,  the  locale  of  the 
investigation  was  transferred  to  Dindigul  (see  map,  page  68),  and 
additional  work  was  underuken  in  Trichinopoly  jail.  The  work  in  Din- 
digul was  closed  on  May  24, 1919,  and  the  suff  moved  to  Trichinopoly, 
where,  until  December,  1921,  they  continued  to  devote  themselves  ex- 
dusively  to  investigations  into  the  prevalence  and  severity  of  hookworm 
infection  and  the  factors  necessary  for  iu  oontroL 

InAOguratiofi  of  Control  Opcrattons.  The  early  investiga- 
tions having  satisfied  the  authorities  of  Madras  that  the  infection  brought 
about  much  physical  suffering  and  economic  loss  within  the  Presidency, 
Government  determined  to  carry  out  an  active  campaign  against  the 
disease.  Upon  inviution  the  Board  lent  medical  officers,  in  the  be- 
ginning Dr.  George  P.  Paul  and  later  Dr.  John  F.  Rendrick,  to  assist 
in  the  work,  and  on  April  7, 1920,  control  operations  were  underuken 
at  the  Cannanore  jaU.    This  piece  of  work  was  completed  on  June  26^ 

1920,  and  the  foUowing  month  examination  and  treatment  were  begun 
among  the  labor  forces  on  the  Wynaad-Nilgiri  tea  estates.  Effort  con- 
tinued here  until  November  15,  1920,  when  control  measures  were  in- 
augurated among  the  employes  of  the  Buckingham  and  Camatic  mills 
in  the  dty  of  Madras.  In  June,  1921,  the  staffs  of  Madras  and  Trichi- 
nopoly joined  hands  and  carried  out  two  experimental  campaigns  among 
coolies  of  the  Mudis  and  Kalyanapandal  tea  esutes  in  the  G)imbatore 
district. 

PlrafAlenco  of  Infection  In  Madrag  Pntldoncy.  From  the  in- 
ception of  the  work  in  Negapaum  in  1916  until  the  close  of  the  year 

1921,  a  total  of  19,239  persons  were  examined:  16^743  in  villages,  towns, 
and  rural  areas,  and  on  esutes;  and  2,496  in  the  dty  of  Madras.  In 
the  areas  exdusive  of  Madras  dty,  97.1  per  cent  of  all  persons  exam- 
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ined  were  found  to  harbor  bookworms;  in  Madras  cit7,  63.6  per  cent. 
Conditions  extremely  suitable  for  the  development  of  the  parasites  and 
the  spread  of  the  disease  were  encountered  practicaUy  everywhere;  the 
country  is  tropical,  and  the  vast  majority  of  its  inhabitants  go  barefoot, 
live  away  from  sewerage,  and  work  in  the  soiL 

Sercrity  of  Inf  ectlon  In  Madras  TnMtocy.  Ahhougfa  the  in- 
vestigations indicated  that  nearly  everyone  in  the  Presidency  was  infected, 
all  classes  and  all  walks  of  life  were  not  infected  to  the  same  degree. 
Sweepers,  or  town  scavengers,  and  ryots  working  in  dose  contact  with  the 
soil  were  found  to  harbor  six  times  as  many  worms  as  the  potice,  and 
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Fig.  30. — ^Localities  visited  in  investigation  into  the  incidence  and 
effects  of  hookworm  disease  in  Madras  Presidency,  India 

twelve  times  as  many  as  the  classes  who  spend  most  of  their  time  indoors. 
Among  most  classes  the  infection  seldom  produces  severe  symptoms,  as 
the  parasites  are  relatively  few  in  number  and  nearly  always  the  less 
hannful  Necators.  It  is  chiefly  to  esute  laborers  that  the  infection  brings 
an  appreciable  diminution  in  health  and  energy.  Since,  however,  the 
laboring  classes,  whidi  are  moK  scfveMly  infected,  make  op  the  bnUc  of 
the  population,  the  country  must  suffer  in  the  aggregate  an  enormous  eoi>> 
nomic  \ou  from  the  effects  of  the  disease. 

The  following  paragraphs  give  a  brief  r^um^  of  the  findings  ta  the 
different  localities  investigated: 
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«.  Inquiry  at  NigapiOam.  Of  the  total  of  8,969  persons  examined 
in  the  investigations  conducted  at  Negapatam,  98.6  per  cent  of  the 
coolies  in  the  emigration  depot  were  found  infected  and  91.0  per  cent  of 
the  people  in  the  town.  Since  the  coolies  examined  were  drawn  from 
thirteen  districts  and  four  states  of  the  Madras  Presidency,  and  since  the 
infection  was  found  as  often  among  those  who  had  never  before  left  the 
country  as  among  those  who  were  emigrating  for  the  second  or  third  time, 
the  resulu  demonstrated  hookworm  disease  to  be  endemic  in  India. 
They  suggested  also  that  the  infection  was  univenally  prevalent  in  rural 
areas  of  the  Trichinopoly,  Tanjore,  Malabar,  Madura,  and  South  Arcot 
districts  (see  map.  Fig.  30,  page  68). 

The  infection  occurred  in  all  classes  of  people  examined,  irrespective 
of  locality,  caste,  age,  sex,  or  occupation,  yet  it  was  noted  that  ova  were 
found  more  readily  in  spedmens  from  the  depot  and  village  population 
than  in  those  from  residents  of  the  town.  Sixty-two  per  cent  of  the 
coolies  examined  at  the  depot,  practically  all  of  whom  harbored  hook- 
worms but  who  neverthdess  constituted  a  selected  group,  were  in  appar- 
ent good  health  and  an  additional  35  per  cent  in  fair  health.  Not  more 
than  3  per  cent  were  visibly  affected.  Among  the  children  of  the  town, 
however,  the  pretence  of  faookivtirm  infection  was  unquestionably  respon- 
sible for  much  ill  health,  anemia,  and  reurdation  of  physical  development. 

b.  Swamimalai'TirunageswMram,  These  two  typical  villages  in  the 
Tanjore  district  were  selected  for  investigation  in  the  hope  of  gaining 
some  insight  into  the  inddenoe  of  the  infection  among  the  village  popu- 
lation of  India.  All  of  the  239  persons  examined  in  the  two  towns  were 
found  infected,  irrespectiye  of  sex,  age,  or  apparent  state  of  health.  The 
physical  condition  of  the  coolie  population  as  a  whole  was  poorer  than 
that  at  Negapatam.  Again  the  school  children  showed  marked  debility 
and  general  retardation. 

c  Dindigul.  Dindigul  town  and  the  few  neighboring  villages  were 
next  chosen  for  observation.  Of  412  persona  microscopically  examined, 
induding  sweepers,  police  consubles,  factory  hands,  school  children, 
and  patients  in  hospital,  100  per  cent  were  found  infected.  Seventy-nine 
sweepers  harbored  an  average  of  127  worms  per  case;  fifty-two  police,  an 
average  of  twenty-one;  twenty-one  persons  of  the  upper  and  middle 
dasses,  an  average  of  eleven.  On  the  whole  the  infection  was  light;  in 
the  main  the  worms  were  of  the  spedes  Necator. 

d.  FakkampaUi-Pmnjampattu  Examination  of  250  fecal  spedmens  in 
these  two  villages,  located  five  miles  from  Dindigul,  again  showed  100 
per  cent  infection  of  a  degree  that,  though  still  mild,  was  deddedly 
heavier  than  tn  the  town. 

/.  Trichinopoly  jail.  Of  convicts  who  had  resided  in  the  southern 
part  of  Madras  Presidency,  ninety-seven  of  every  100  examined  were 
found  infected.  The  severity  of  the  infection  varied  widely  according  to 
districts,  the  average  number  of  worms  harbored  ranging  from  6.2  to 
102.8.  For  ten  sdected  districts  the  average  complement  of  worms  har- 
bored was  sixty-two.  Here  again  the  worms  were  mainly  of  the  spedes 
Necator. 
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No  dear  relationship  was  discovered  between  the  hemoglobin  index 
and  the  number  of  hookwornu  harbored,  and  no  justification  for  classifi- 
cation into  light,  mild,  and  severe  cases  on  the  basis  of  degree  of  anemia. 
Treatment  which  resulted  in  complete  elimination  of  the  parasites  raised 
the  hemoglobin  index  only  two-tenths  of  a  point,  or  from  an  average  of 

74.6  to  74.8.  It  was, 
however,  shown  fairly 
condusively  that  free- 
dom from  hookworm 
disease  diminished  the 
susceptibility  to  bowel 
complaints  and  influ- 
enza, shortened  the 
period  of  illness  from 
these  diseases,  and 
lowered  the  death  rate 
(see  Fig.  31).  There 
was,  moreover,  in  the 
matter  of  gain  in 
weight,  a  slight  differ- 
ence in  favor  of  treated 
cases,  72.2  per  cent  of 
them  showing  a  gain 
as  compared  with  66.3 
per  cent  of  untreated 
cases. 

Study  of  the  records 
for  1,878  prisoners 
brought  out  the  inter- 
esting fact  that  while 
the  incidence  of  hook- 
worm infection  is  not 
appredably  affected  by 
jail  life  even  under 
sanitary  conditions,  a 
natural  progressive 
elimination  of  worms 
takes  place  that  does 
very  markedly  affect 
the  ifUensiiy  of  the  dis- 
ease. Thus,  an  aver- 
age infection  of  fifty- 
eight  worms  on  admission  fell  to  forty-eight  among  inmates  of  a  month 
and  to  thirty-two,  twenty-nine,  and  seventeen  worms,  respectively, 
among  inmates  of  three,  twdve,  and  eighteen  months.  After  eighteen 
months  the  average  number  of  hookworms  per  case,  though  low,  remained 
nevertheless  fairly  constant,  even  so  long  a  stay  as  seventeen  years  failing 
to  bring  elimination  of  all  the  worms. 


Fig.  31.— Inddence  of  bowd  complaints, 
Trichinopoly  jail,  India,  1918  to  1921,  indu- 
sive.  Amone  prisoners  who  had  not  been 
treated  for  hookworm  disease,  sickness  and 
deaths  from  bowel  complaints  were  much  more 
frequent  than  among  those  who  had  been 
treated 
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/.  Coimbatore  jail.  During  an  interval  in  the  work  in  Trichinopoly 
jaU  brought  about  by  an  epidemic  of  cholera,  the  stools  of  463  prisoners 
in  the  Coimbatore  jail  were  examined  for  bookworm  ova  and  the  hemo- 
globin indices  determined  in  300  cases.  The  rate  of  hookworm  infeo- 
don  was  87.5  per  cent;  the  average  hemoglobin  index,  72.4.  The  few 
figures  collected  showed  again  that  a  prolonged  stay  under  the  sani- 
tary regimen  of  jail  life  brought  down  the  intensity  of  hookworm  in- 
fection but  in  no  case  eliminated  it. 
There  was  no  opportunity,  however, 
as  at  Trichinopoly,  for  investigating 
the  effect  of  treatment  in  improv- 
ing the  physical  oondidon  of  the 
convicts. 

g,  Cannanore  jail.  Microscopic  ex- 
amination of  the  964  inmates  of 
Cannanore  jail,  drawn  mostly  from 
the  wet  districts  of  Malabar  and  South 
Canara,  revealed  a  rate  of  infection 
of  89.7  per  cent.  The  incidence  among 
new  arrivals  is  probably  nearer  99  per 
cent,  for  examinatbn  of  197  specimens 
obtained  from  persons  lately  admitted 
to  the  jail  showed  ova  in  196,  or  99.5 
per  cent.  Only  a  few  cases  presented 
clinical  manifestations  of  severe  or 
even  moderately  severe  hookworm  in- 
fection. The  large  number  of  infected 
convicts  were  freed  of  their  worms  in  a 
short  time  by  a  small  staff  administer- 
ing  systematic  treatment. 

A.  Manantoddy-Devarskola.  On 
these  esutes  examination  of  about 
2,300  coolies  gathered  from  diverse 
parts  of  the  Presidency  showed  100 
per  cent  hookworm  infection  among 
coolies  from  wet  districts  and  83  per 
cent  among  those  from  dry.  Hemo- 
globin esrimations  made  on  200  of  the 
coolies  revealed  an  index  of  60.0. 
Most  of  these  estate  coolies  were  in 
pitiful  physical  condition. 

i.  City  of  Madras,  Among  1,782  persons  examined  at  the  Carnatic 
mills  in  the  city  of  Madras,  the  general  rate  of  infection  was  64.5  per  cent. 
Among  clerical  workers  it  was  only  18.4  per  cent.  Of  609  persons  exam- 
ined at  the  joint  school  of  the  Buckingham  and  Carnatic  Mills,  the 
teachers,  who  wear  shoes,  were  15.8  per  cent  infected,  and  the  pupils,  who 
go  barefoot,  55.7.  In  the  Chingleput  town  reformatory  88.6  per  cent  of 
the  245  persons  examined  were  found  infected. 


Fig.  32.— Worms  harbored  by 
1,878  prisoners  examined  in 
Trichinopoly  jail,  India,  grouped 
according  to  length  of  stay  in 
jail.  Natural  progressive  eumi- 
nation  of  worms  takes  place  as 
the  period  of  jail  residence 
lengthens,  the  opportunities  for. 
acquiring  additional  heavy  in- 
fection being  limited 
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Signs  of  severe  hookworm  disease  were  seldom  seen  at  the  mills; 
seventeen  cases  of  profound  anemia  were  observed,  and  these  imp 
rapidly  under  treatment.  Sanitary  latrines,  provided  in  sufficient 
bers  and  in  convenient  places  at  the  mills,  are  unquestionably  a  fac 
keeping  down  the  infection.  Elsewhere  in  the  city  of  Madras  groi 
pollution  occurs,  especially  around  the  huts  and  tenements.  In  a  m 
of  the  dty  containing  several  hundred  one-room  tenements,  insp< 
disclosed  only  one  latrine. 

y.  Mudis  Ua  estaUs.  On  this  group  oi  five  tea  estates,  located  se' 
miles  south  of  Coimbatore,  microscopic  examination  of  794  coolie 
the  most  part  recruited  from  the  plains  of  Madras  Presidency,  rev 
91.6  per  cent  infected;  examination  by  treatment  and  recovery  of  v 
revealed  100  per  cent  infected.  The  number  of  worms  harborc 
seventy-four  coolies  whose  worms  were  saved  after  treatment  n 
by  provinces  from  21.S  to  205.7  per  person,  an  average  of  92.9  (sc< 
35,  page  76),  Hemoglobin  estimates  on  1,558  coolies  revealed  an  a\ 
index  of  74.8,  with  10  per  cent  of  the  cases  lower  than  50.  Here 
no  correlation  was  found  between  the  hemoglobin  index  and  the  nu 
of  hookworms  harbored. 


INCIDENCE  IN  AUSTRALIAN  TERRITORY 

By  the  end  of  the  year  1921  all  of  the  projects  contemplated  in  the 
nal  plan  for  the  control  of  hookworm  disease  in  Australia,  embi 
surveys  or  control  operations  in  every  Australian  state  and  in  the 
territories,  were  under  way.  Surveys  were  completed  during  19 
1921  in  Tasmania,  in  New  South  Wales,  in  Victoria,  in  the  British 
mon  Islands  adjacent  to  Papua,  and  in  additional  areas  in  the  stj 
Queensland.  Results  to  date  indicate  that  Western  Australia  as  m 
an  area  in  Northern  Territory  centering  in  Darwin  is  entirely  fi 
hookworm  infection. 

Victoria  and  Tasmania.  In  the  survey  of  the  sute  of  Vi 
no  hookworms  were  found  among  the  1,629  persons  examined, 
mines  were  as  free  of  infection  as  the  surface,  where  climatic  condi 
particularly  lack  of  rain,  are  unfavorable  to  the  development  of  U 
In  Tasmania  2,209  fecal  examinations  revealed  only  two  cases  of 
worm  infection,  both  in  persons  who  had  arrived  from  Fiji  durin 
preceding  seven  months.  The  general  climatic  conditions  of  this 
also  are  considered  unfavorable  to  the  development  of  hookworm  h 

State  of  Queensland.  During  the  year  1921  surveys  were 
pleted  in  nine  areas,  including  the  Qoncurry-Hughenden,  Longi 
Emerald,  and  Charleville-Dalby  districts,  which  cover  about  5C 
square  miles  and  embrace  most  of  the  interior  of  Queensland. 

Examination  of  2,120  persons  in  the  Gloncuny-Hu^enden 
showed  only  fourteen,  or  0.66  per  cent,  infected,  and  all  of  these  foi 
had  received  their  infection  in  other  regions.  The  conditions  here 
respect  to  rainfall  are  particularly  unfavorable  for  the  devebpmen 
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Fig.  33. — Ancient  temples  in  Siam  put  at  service  of 
hookworm  commission  as  headquarters  for  meetings  and 
distribution  of  literature.  Educational  activities  are  an 
essential  feature  of  the  world-wide  crusade  against  hook- 
worm disease 
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Fig,  34. — Groups  of  natives  assembled  for  treatment 
Tupile,  Panama,  Hookworm  campaigns  aflPord  an  excel 
lent  means  of  instructing  primitive  peoples  in  the  rudiment 
of  sanitation 
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spread  of  the  disease.  In  fact,  the  whole  area  would  seem  to  be  definitelx 
noD-infectible. 

In  the  Lonireach-Emerald  area  examination  of  759  children  at 
selected  state  schools  revealed  nine  cases  of  hookworm  disease,  or  a  per- 
centage of  1.2.  The  low  rainfall,  producing  dry  soil  conditions  which 
interfere  with  the  development  of  the  larvae,  and  the  large  tracts  of  land 
h^  lor  pasture,  with  only  an  insignificant  acreage  under  cultivation,  are 
believed  to  be  responsible  for  the  low  incidence.  The  survey  demon- 
strated that  the  disease  is  almost  certainly  absent  from  the  surface;  the 
ooal  mines  near  Qermont,  however,  were  not  investigated. 

In  the  CharlevUle-Dfilby  area  535  school  children  were  examined 
and  none  were  found  infected.  Here  again  low  rainfall  was  chiefly  re- 
sponsible for  the  absence  of  indigenous  hookworm  disease. 

Investigations  were  also  carried  out  in  a  small  area  of  fifty-nine  square 
miles  centering  in  the  city  of  Rockhampton,  Queensland.  In  this  sur- 
vey 4,931  persons  were  examined  and  only  1.03  per  cent  found  to  be  in- 
fected— a  rate  too  low  to  call  for  control  operations.  The  low  incidence 
in  the  Rockhampton  district  is  explained  by  the  fact  that  the  city  has 
an  effective  system  of  night  soil  disposal,  while  the  distria  as  a  whole 
has  little  rainfall  and  but  a  small  proportion  of  its  total  area  under 
cultivatbn.  The  natives  of  Hammond  Island,  near  Thursday  Island, 
were  examined  and  found,  owing  to  their  habit  of  living  on  the  beach, 
to  be  entirely  free  of  hookworm  infection.  In  an  area  including  Bris- 
bane and  vicinity  the  rate  of  infection  recorded  was  only  1.4  per  cent, 
and  worm  counts  revealed  the  average  severity  also  to  be  low.  Only 
one  small  region  in  the  state  of  Queensland  remains  to  be  visited  by  the 
survey  staff — an  area  with  a  small  population  located  at  the  southern 
end  of  the  gulf  of  Carpentaria. 

Papua.  The  territory  of  Papua,  surveyed  in  1917  by  Dr.  J.  H. 
Waite,  was  again  surveyed  in  1920  by  Dr.  S.  M.  Lambert.  The  investi- 
gation, covering  the  seven  months  from  May  14  to  December  15,  dis- 
closed a  high  rate  of  hookworm  infection  as  far  as  the  survey  sufF  was 
able  to  penetrate  the  country. 

The  total  population  of  the  821  villages  under  government  control  is 
estimated  at  50,000  and  in  addition  there  are  7,000  indentured  laborers 
in  the  colony.  The  entire  population,  with  the  exception  of  a  few  whites, 
consists  of  native  Papuans.  The  staff  examined  6,141  indentured  and 
633  casual  laborers  on  sixty  plantations;  10,372  natives  in  166  villages; 
and  759  natives  in  nine  mission  schools.  On  the  planutions  the  rate  of 
infection  was  65.8;  in  the  villages,  54.9;  at  the  mission  schools,  59.*7. 
Among  the  ninety-two  white  residents  examined,  only  17  per  cent  in- 
fection was  recorded. 

There  was  little  difference  in  the  rate  or  the  severity  of  infection  be- 
tween the  villages  and  the  planutions:  the  average  village  rate  of  in- 
fection was  only  11  points  lower  than  the  average  plantation  rate. 
Grouped  geographically  the  planution  rates  ranged  from  62.2  to  84.5 
per  cent,  being  highest  in  the  Delu  division,  where  rainfall  and  tempera- 
ture are  high  and  there  is  gross  soil  pollution.    The  village  rates  ranged 
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from  33.5  to  79.7  per  cent.    Marked  oontratt  existed  between  tl 
fection  rates  of  villages  in  the  dry  and  wet  regions,  the  average 
13.1  for  the  dry  and  70.9  for  the  wet. 

Hemoglobin  estimates  on  2,891  infected  and  835  non-infected  ni 
showed  the  average  index  of  the  infected  group  to  be  55.7  as  com 
with  63.5  for  the  non-infected.    The  low  hemoglobin  index  o 

non-infected  group  it 
lieved  to  be  due  it 
main  to  malaria,  a  dl 
with  which  practical] 
Papuans  are  infe< 
Oinical  hookworm  di 
existed  in  only  5  to  1 
cent  of  the  nativei 
amined.  Estate  man 
report  that  marked  be 
in  health  and  strength 
resulted  from  the  coui 
treatment  administen 
a  feature  of  the  survey 


INVESTIGATION 
CHANGWAT    L 
PANG,  SIAM 

Under  the  new  ph 
organization  adopted 
Siam,  survey  units,  op 
ing  from  strategic  cei 
are  starting  out  to  cove 
country  in  an  e£Fort  t 
certain  the  prevalence 
severity  of  hookworm  i 
tion  and  to  assist  the 
authorities  in  develc 
among  the  people  a  san 
sense.  One  such  surv 
that  in  the  changwat  ] 
pang,  mondhol  Mahai 
was  in  progress  from 
7  to  September  9,  1921.  Estimates  based  on  the  results  of  the  su 
indicate  that  approximately  200,000  of  the  275,000  people  living  ii 
changwat  harbor  hookworms. 

Examination  of  4,038  persons  revealed  an  infection  rate  of  75.( 
cent;  in  the  four  aumphurs  in  which  examinations  were  made, 
rates  were  74,  71,  70,  and  85  per  cent.  Among  the  general  po] 
tion  the  infection  rate  was  74.9;  among  school  children  71.7;  at 


Fig.  35. — ^Average  number  of  worms 
harbored  by  seventy-four  coolies  at  work 
on  the  Mudis  tea  estates,  Madras  Presi- 
dency, India^  grouped  according  to  the 
coolies'  distncts  of  origin.  Those  from 
Coimbatore  were  almost  entirely  of  the 
unbleanly  Panchama  dass 
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prisonert  73.9;  among  gendarmes  78.3;  and  among  soldiers. 78.2  per 
cent. 

The  infection  was  of  a  moderate  degree  of  severity.  From  355  cases 
whose  stools  were  saved  for  seven  hours  after  treatment,  a  total  of 
8,181  hookworms  were  obtained,  or  an  average  of  twenty-three  worms  per 
case.  The  largest  number  of  worms 
expelled  by  any  one  person  was  251. 
Hemoglobin  determinations  made  on 
503  school  children  gave,  it  is  true,  a 
low  average  index — 74.5 — but  this 
was  due  to  various  contributing 
causes,  including,  in  addition  to  hook- 
worm, malaria  and  malnutrition. 


GONTROL  EFFORT  IN 
BRITISH  HONDURAS 

An  infection  survey  carried  out  in 
British  Honduras  from  February  7 
to  May  24,  1916,  under  the  direction 
of  Dr.  L.  W.  Hackett,  who  was  lent 
for  the  purpose  by  the  Board,  awak- 
ened considerable  interest  among  the 
people,  and  on  September  15,  1917, 
systematic  examination  and  treatment 
were  begun.  Through  courtesy  of 
Government  the  Board  has  received  a 
copy  of  the  report  of  the  campaign, 
prepared  by  Thomas  Gann,  the  medi- 
cal officer  in  charge,  showing  results 
accomplished  up  to  May,  1921. 

Approximately  15,000  of  thecolony's 
toul  population  of  40,458  live  in  local- 
ities where  the  infection  is  so  low 
as  not  to  necessitate  treatment.  Of 
the  remaining  population,  practically 
four-fifths  have  been  reached  by  the 
treatment  staff.  Resurveys  made 
during  1920  of  districts  whose  inhabiunts  were  treated  two  or  more 
years  previously,  show  substantial  reduction  in  the  incidence  of  in- 
fection. 

The  excellent  results  accomplished  toward  stamping  out  the  disease 
are  due  in  no  soull  degree  to  the  stress  that  has  been  laid  on  soil 
sanitation.  From  the  beginning  police  and  health  authorities  have 
insisted  upon  the  provision  of  suitable  latrine  accommodation,  until  it 
may  be  said  that  at  present  nearly  every  place  in  the  colony  is  provided 
with  adequate  sanitary  latrines.    The  exceptions  are  certain  remote 


Fig.  3d 
ber  of 


Average  daily  num- 
tients  in  Lionel  ^ 


,  Vere 
191^1921,  inchisive. 


area, 


Town 
Jamaica, 
Folbw- 
inf  the  anti-hookworm  cam- 
paign in  this  area  in  1920  there 
was  a  significant  reduction  in 
hospital  cases 
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Carib  an4  Indian  villages,  tome  small  settleonentt  of  a  few  houses  each, 
and  lumber  and  other  camps  composed,  usually,  of  only  temporary 
habitations. 

SURVEYS  IN  MISCaSLLANEOUS  AREAS 

Upon  resumption  of  the  campaign  in  Dutch  Guiana,  investigation 
in  the  area  selected  for  initial  control  operations  showed  92.2  per  cent 

infection.      A    complement    of 

from  300  to  400  worms  was  not 
unusual;  two  persons  after  a 
single  treatment  expelled  more 
than  1,300  worms.  From  the 
republic  of  Colombia  high 
rates  of  infection  continue  to 
be  reported,  the  average  for  the 
areas  embraced  within  the  con- 
trol program  of  the  year  being 
92  per  cent.  In  Quebradillas, 
the  first  area  to  be  worked  under 
the  new  plan  of  control  ap- 
proved for  Porto  Rico,  an 
infeaion  rate  of  86.2  per  cent 
was  recorded  among  the  7,107 
persons  examined.  Many  severe 
cases  were  noted,  though  worm 
counts  and  hemoglobin  estima- 
tions do  not  reveal  a  very  severe 
general  infection.  In  Jamaica 
an  average  infection  rate  of  39 
per  cent  is  reported  for  the  dis- 
tricts worked  during  the  yean 
1920  and  1921.  In  this  colony 
a  striking  difiFerence  is  reported 
in  the  infection  rates   for  wet 

—     *^«.  #    .     1  •'^^  ^0^  districts,  the   average 

Fig.    37.--Effcct    of  ^  hookworm     ^     55        ^^^^  ^^  ^^  former 

Cobre  iiome,  Jamaica,     ine   mci-  ,  on.   •  r  ^*         *  «  -•u- 

dence  of  hookwirm  infection  among  letter     The  mfecuon  rate  for  the 

the  inmates  was  reduced  and  the  Bntish    Solomon    Islands,    just 

hemoglobin  index  raised  surveyed,  is  reported  as  24.7. 
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BENEFITS  OF  HOOKWORM  TREATMENT 
Improvement  In  Health  and  Physical  Condition,  Jamaica 

Statistics  for  the  Lionel  Town  hospiul  in  Jamaica,  an  institution 
which  serves  the  estates  and  villages  of  the  Vere  area,  where  operations 
for  the  control  of  hookworm  disease  were  carried  out  between  November, 
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1919,  and  April,  1920,  show  that  during  1918  and  1919  the  average 
daily  number  of  patients  was  seventy-eight,  and  during  1920,  seventy- 
two.  In  1921,  following  a  campaign  against  hookworm  disease  in  the 
area,  it  dropped  to  fifty-seven — ^a  decrease  in  one  year  of  20.8  per  cent 
(see  Fig.  36,  page  77).  Before  1920  more  than  80  per  cent  of  the  patients 
admitted  to  the  hospital  were  infected 
with  hookworm  disease,  as  compared 
with  not  more  than  5  per  cent  during 
1921. 

At  another  institution  in  Jamaica, 
the  Rio  Cobre  Home,  thirty-two  chil- 
dren out  of  the  seventy-two  examined 
in  December,  1920,  had  hookworm 
disease;  in  November,  1921,  following 
a  campaign  against  the  disease  in 
which  all  infected  children  received 
treatment,  only  deven  out  of  sixty 
examined  were  found  to  be  infected. 
Meanwhile  the  average  hemoglobin 
of  all  children  in  the  institution  had 
risen  from  65  to  85,  an  increase  of 
30.8  per  cent  (see  Fig.  37,  page  78), 
and  the  average  weight  had  increased 
from  46.5  to  51.6  pounds,  or  11.0  per 
cent.  Twenty-five  of  the  children 
examined  in  1921  were  among  the 
group  of  thirty-two  who  were  cured 
of  hookworm  disease  a  year  before, 
and  eight  of  them  were  found  to  have 
been  re-infected — a  re-infection  rate  of 
32  per  cent. 

Increased  Effidency  of 
Sumatran  Laborers 


Fig.  38. — ^Hemoglobin  indices 
.of  18,514  persons  in  Cosu  Rica. 
Compare  mdex  of  the  group  not 
infected  with  hookworm  disease 
with  that  of  the  infected  per- 
soni  before  treatment  as  well  as 
after  cure.  In  this  country  in- 
creased appetite,  blood  regen- 
eration, and  improved  health 
prompdy  followed  treatment 
for  hooKworm  disease 


Recent  official  government  corre- 
spondence from  Mauritius  calls  atten- 
tion to  the  fact  that  by  means  of 
control  measures  in  Sumatra  during 
the  period  from  1906  to  1918  the 
proportion  of  first-class  coolies  (those 
not  infected,  or  only  lightly  infected,  with  hookworms)  rose  from 
35  to  90  per  cent,  while  that  of  moderately  infected  coolies  fell  from 
50  to  10  and  that  of  severely  infected  from  1 5  to  0.5  per  cent.  Tlie  number 
of  badly  infected  coolies  on  insaniury  esutes  in  this  colony  averaged 
ten;  on  sanitary  estates,  three.  Tlie  sanitary  estates  showed  1.8  per 
cent  of  coolies  sick;  the  insaniury,  3  per  cent. 

Three  estates  in  Sumatra  which,  in  spite  of  all  recommendations. 
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refused  to  adopt  hookworm  oontrol  meaturet,  had  in  the  course  oi 
and  one  half  years  4,657  admissions  to  hospital.  Three  other  es 
with  a  laboring  force  of  the  same  size  which  did  adopt  these  mea 
had  only  1,034  admissions — a  difference  of  78  per  cent.  One  hot 
admission  represented  on  the  average  twenty-two  days  of  treatr 
which,  reckoned  at  fifty  cents  a  day,  meant  an  aggregate  loss  of  nc 
than  40,000  guilders  during  a  period  of  only  two  and  one  half  year 
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LIFE  OF  HOOKWORM  EGGS  AND  LARVAE  IN 
THE  SOIL 

The  dq>aitment  of  medical  zoology  of  the  School  of  Hygiene  and 
Public  Health  of  the  Johns  Hopldnt  University  dispatched  to  the  island 
of  Trinidad,  British  West  Indies,  during  the  summer  of  1921,  an  expedi- 
tion to  study  the  life  of  hookworm  eggs  and  larvae  in  the  soil.  The 
expedition  was  under  the  direction  of  Dr.  William  W.  Cort  of  Johns  Hop- 
kins University  and  was  aided  by  a  subvention  from  the  Board.  Those 
who  took  part  in  the  investigation  included  Dr.  James  £.  Ackert  of  the 
Kansas  State  Agricultural  College,  Mr.  Donald  L.  Augustine  of  Johns 
Hopkins  University,  Dr.  George  C.  Payne,  the  Board's  director  in  Trini- 
dad, and  his  wife.  Dr.  Florence  King  Payne.  The  party  from  the  United 
States  sailed  from  New  York  May  5  and  returned  September  17.  The 
work  was  conducted  with  the  active  oo-opcratioa  of  the  Government 
ancyloetomiatis  conmiistion  and  was  carried  out  at  Princes  Town,  in  the 
south  central  part  of  the  island  in  an  area  where  sugar-cane  cultivation 
predominates  and  over  70  per  cent  of  the  people  are  hookworm  infected. 

Finding  of  Unsheathed  Hoolcworm  Larvae  in  the  Soil.  Al- 
though various  investigators  have  reported  that  under  certain  conditions 
mature  hookworm  larvae  nuy  lose  thdr  sheaths  while  still  living  in  the 
soil,  the  general  opinion  has  prevailed  that  they  normally  pass  thu  period 
of  their  existence  enclosed  in  sheaths  and  complete  their  second  larval 
molt  only  when  penetrating  the  human  skin.  Both  field  and  laboratory 
studies  in  Trinidad  showed,  however,  that  it  b  a  conmion  occurrence  for 
mature  hookworm  larvae  to  lote  their  sheaths  while  continuing  to  live  in 
the  soiL  The  Iom  of  sheath,  moreover,  did  not  render  the  larvae  non* 
infective. 

Of  a  toul  of  4,265  mature  larvae  isolated  horn  a  series  of  108  positive 
soil  samples  uken  from  an  area  of  a  sugar-cane  field  heavily  polluted  by 
individuals  infeaed  with  hookworms,  only  42  per  cent  were  encbsed 
within  the  protective  sheath.  The  finding  was  further  supported  by  the 
studies  of  conditions  under  which  hookworm  eggs  hatch  and  develop 
and  of  the  migration  of  infective  larvae*  both  of  which  showed  that  a 
proportion  of  the  larvae  became  unsheathed  while  in  the  soil.  The 
discovery  will  doubtless  call  for  a  revision  of  nuny  former  ideas  that 
have  resulted  from  a  study  of  sheathed  forms. 

Length  of  Life  of  Larvae  in  the  SoO.  The  discovery  that  so 
large  a  proportion  of  the  larvae  shed  their  skins  while  still  living  in  the 
soil  introduces  a  new  factor  for  consideratioa  in  determining  the  length  of 
larval  life.  Under  favorable  conditions  this  molting  was  not  found  to 
shorten  the  life  of  the  larvae,  although  in  unfavorable  environmentt  it 
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did  seem  to  decrease  somewhat  their  chances  of  survival.    Tropical 
perature  and  other  environmental  conditions  which  tend  to  increase 
activity  of  the  mature  hookworm  larvae  were  found  to  shorten  \ 
lives  through  the  more  rapid  using-up  of  tha  stored  food  material. 

The  Trinidad  investigations  showed  that  the  life  of  larvae  in  the 
seldom  exceeds  six  or  seven  weeks.  Heretofore  it  had  been  believed 
under  favorable  conditions  of  temperature  and  moisture  they  lived 
months  or  even  years.  In  the  cane-field  area,  where  there  was  int 
soil  infesution,  the  number  of  larvae  was  reduced  more  than  90  per 
within  three  weeks  ^fter  soil  pollution  was  stopped,  only  a  very  few  la 
being  left  at  the  end  of  six  weeks.  Laboratory  experiments  with  di 
ent  soils  under  different  conditions  showed,  too,  a  great  reduction  in 
number  of  larvae  in  two  or  three  weeks  and  an  almost  complete  d 
out  in  six  weeks. 

Relation  of  Chlckem  to  Spread  of  Hookworm  Disease. 

far  as  Trinidad  at  least  is  concerned  the  expedition  reported  that  d 
ens  help  to  limit  rather  than  to  spread  the  disease.  The  great  majc 
of  hookworm  eggs  ingested  by  chickens  failed  to  produce  infective  h 
worm  larvae  after  passing  thix>ugfa  the  chickens'  alimentary  tracts, 
failure  being  attributed  in  part  to  the  breaking  of  eggs  in  the  gizzi 
to  injury  from  urine  in  the  chicken  feces,  and  to  malnutrition  of  the  lai 
Although  chickens  that  have  swallowed  hookworm  eggs  day  after 
may  establish  dangerous  infective  spott  around  drinking  recepu 
although  they  may  carry  eggs  and  larvae  from  places  unfavorabU 
their  (kvelopment  and  deposit  them  in  favorable  environments;  an< 
though  they  may  transport  to  dooryards  and  other  places  traverser 
barefooted  persons  human  stools  voided  in  out-of-the-way  localities, 
reduction  of  mature  hookworm  larvae  brought  about  by  the  fowls 
nevertheless  found  to  be  more  than  sufficient  to  offset  the  establish r 
of  these  additional  infective  spots. 

Rdatlon  of  Pigs  to  Spread  of  Hookworm  Disease.    The 

oovery  of  a  new  species  of  hookworm  (Necator  suiUus)  as  being  of  < 
mon  occurrence  in  the  domestic  pigs  of  Trinidad  marked  the  study  oi 
rdle  played  by  pigs  in  disseminating  the  infection.  The  investiga 
showed,  moreover,  that  the  pig,  ranging  fredy,  is  an  important  facts 
the  spread  of  hookworm  infection.  A  high  percentage  of  human  ht 
worm  eggs  ingested  by  pigs  were  found  to  produce  infective  larvae, 
hatching,  during  the  rainy  season  in  Trinidad,  usually  occurring  wi 
fiveda3rs. 

Effect  of  Hookworm  Control  Measures.  To  determine 
sources  of  human  infection  and  to  learn  the  effect  of  a  control  camp 
on  soil  pollution,  on  soil  infestation,  and  on  human  infection,  an  inter 
epidemiologic  study  was  made  of  an  area  in  a  sugar  esute.  Of 
East  Indians  and  negroes  living  in  the  area  chosen  for  study,  117,  or 
per  cent,  were  found  to  be  infected  with  hookworms.  A  series  of  t 
treatments  greatly  decreased  the  proportion  of  persons  infected  as 
as  the  total  number  of  worms  harbored. 
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Fig.  39. — Group  assembled  to  hear  lecture  and  receive 
treatment  for  hookworm  disease,  Fusagasuga,  Colombia 


Fig.  40. — Exhibit  on  hookworm  disease  at  the  National 
Agricultural  Exposition,  Brisbane,  Australia 
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Fig.  41. — ^Negro  family,  residents  of  Federal  District, 
Brazil.  All  except  mother  treated  in  1919  for  hookworm 
disease.  Mother  first  treated  in  1921,  expelled  123  hook- 
worms; other  members  of  family,  re-treated  in  1921,  ex- 
pelled average  of  six  worms 


Fig.  42. — Examining  board  and  other  apparatus  used  in 
Jamaica  in  examining  fecal  specimens  by  the  salt-flotation 
process.  Great  speed,  accuracy,  and  economy  are  resulting 
from  this  and  other  improved  methods  of  diagnosis 
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First  inspection  showed  soil  pollution  in  the  aret  to  be  widespread  and 
gross,  though  concentrated  at  ceruin  easily  accessible  places  in  the  cane 
fields  near  the  barracks.  Soil  samples  showed  little  soil  infesution  ex- 
cept along  the  heavily  polluted  strip  of  cane.  The  building  of  adequate 
latrines  and  the  carrying  on  of  an  educational  campaign  effected  great 
reduction  in  poUudon  in  the  cane  field.  A  series  of  soil  samples  taken  at 
intervals  showed  a  rapid  dying  out  of  infective  hookworm  larvae,  so  that 
in  about  six  weeks  soil  infestation  was  practically  eliminated. 

Examination  of  soil  samples  indicated  that  even  if  moisture  was  pres- 
ent, conditions  on  the  day  loam  soil  were  not  favorable  for  the  develop- 
ment of  hookworm  larvae  unless  there  was  considerable  protection, 
especially  by  vegetadon;  and  an  analysis  of  the  habits  of  the  people  in  rela- 
tion to  the  distribution  of  soil  infesution  suggested  that  most  of  the  heavy 
infecuon  was  due  to  the  pracdce  of  defecating  at  selected  places  in  the 
cane  field.  The  localized  character  of  soil  infestation,  especially  in  the 
cane  field,  showed  that  there  was  litde  migradon  of  infective  larvae, 
although  there  was  evidence  that  the  larvae  could  be  earned  considerable 
distances  by  water. 

Epidemiologic  Study  on  Gacao  Estate.  Examinadon  of  the 
people  living  in  three  houses  on  a  cacao  estate  showed  a  heavy  infection 
with  hookworms.  As  in  the  case  of  the  sugar  estate,  pollution  of  the 
•oil  was  confined  almost  entirely  to  definite  spots,  "natural  latnnes," 
in  the  cacao  grove  near  the  barracks.  Here,  again,  examinadon  of  soil 
samples  demonstrated  that  the  larvae  did  not  migrate  and  that  almost 
all  the  human  infection  was  derived  from  visits  to  the  natural  latrines. 
Even  in  this  grossly  polluted  strip  of  soil,  however,  the  findings  were  some- 
what irregular,  indicadng  that  conditions  were  not  always  favorable  for 
the  larvae  to  develop.  Six  weeks  after  three  routine  treatments  had  been 
given,  soil  samples  taken  from  the  former  heavily  polluted  spots  showed 
marked  reduction  of  soil  infestation. 

Migratioii  of  Lanrae  in  Soil.  Studies  of  migradon  showed  defi- 
nitely that  hookworm  larvae  do  not  move  from  their  original  place  of 
development  unless  carried  away  by  the  acdon  of  water  or  on  the  feet  of 
man  or  one  of  the  domesde  fowls  or  animals.  Larvae  placed  on  moist 
soils  did  not  migrate  in  periods  of  from  fifteen  hours  to  forty-two  days. 
Not  only  did  they  not  migrate  even  when  their  environment  became 
unfavorable,  but  in  the  course  of  the  experiment  there  was,  through  the 
dying  out  of  the  larvae,  striking  reduction  in  their  numbers,  the  rate  of 
reduction  increasing  with  the  passage  of  days. 

Potitlon  of  Larrae  in  the  SoU.  Infecdve  hookworm  larvae  un- 
der the  most  favorable  oondidons  of  moisture  and  temperature  were  found 
to  remain  on  or  near  the  surface  of  the  soil.  They  crept  up  pieces  of 
wood,  decaying  vegetation,  and  other  objects  only  as  far  as  a  film  of 
moisture  extended.  They  were  not  found  within  drops  of  water  collected 
in  the  a»ls  of  leaves  or  green  plants,  nor  upon  the  leaves  themselves. 
At  the  centers  of  soil  infestadon  they  were  found  on  the  leaves  or  twigs 
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when  the  latter  were  mobt.    When  the  leaves  or  twigt  were  di 
larvae  retreated  to  the  underlying  soiL 

GREATER  SPEED  AND  EGONOMY  IN  FIELD  OPERAT 

The  demonstration  by  Cort  and  his  assodates  that  the  life  of  hool 
larvae  in  the  soil  u  mudi  shorter  than  had  been  commonly  suppose< 
the  larvae  do  not  migrate;  and  the  earlier  demonstration  by  Smill: 
hookworms  are  slowly  acquired  and  slowly  lost,  find  complete  con 
tion  in  the  results  of  the  1921  resurveys  of  Governor's  Island  and 
repagua,  Brazil  (see  pages  33  to  35).  Not  only  do  these  findings 
dantly  confirm  the  fundamental  soundness  of  the  working  methoc 
have  been  employed  to  effect  the  control  of  hookworm  disease,  bu 
indicate  the  lines  to  be  pursued  in  future  efforts  to  secure  greater 
economy,  and  efficiency  in  field  operations.  With  the  data  now  ai 
it  is  possible  to  formulate  a  simplified  plan  of  procedure  based,  i 
removing  the  last  hookworm  from  every  infected  individual,  but  on 
ing  reduced  to  a  point  at  which  they  do  no  serious  harm  to  th< 
vidual  or  to  the  community,  the  number  of  worms  harbored.  A 
recently  published  by  Dr.  SmiUie  gives  the  details  of  a  method  1 
evolved  to  meet  this  end.^ 

Plaii  of  Gontrol  for  HeaTlly  Infected  Areas.  In  comm 
where  almost  all  the  people  are  soil  workers — poor,  ignorant,  bai 
spending  ten  or  twelve  hours  daily  in  the  fields,  and  subjected  to 
factors  that  tend  toward  heavy  infection — ^Dr.  Smillie  reoommc 
preliminary  treatment  campaign  in  which  three  treatments  of  a  sts 
remedy  would  be  given  to  all  workers  in  the  soil.  Simultaneous 
attempt  would  be  made  to  secure  the  installation  of  latrines  at  n< 
than  three  fourths  of  the  houses.  After  this  proportion  of  the  hom* 
saniury  latrines  a  second  treatment  campaign  would  follow.  1 
second  campaign  every  positive  case  would  recdve  only  one  treat 
and  special  effort  would  be  made  to  treat  all  who  work  in  the  soil, 
lowing  this,  a  small  staff  would  be  stationed  permanently  in  the  cc 
nity  to  secure  the  continued  construction  and  maintenance  of  latrii 
treat  newcomers,  and  to  serve  as  the  basis  for  a  future  rural  healtl 

Plan  for  Lightly  Infected  Areas.  In  communities  who 
habitants  generally  are  in  better  circumstances,  accustomed  to  a 
mode  of  living,  and  less  severely  infected,  he  recommends  treating 
all  positive  cases  except  soil  workers,  whom  he  would  treat  three 
and  at  the  same  time  inaugurating  a  campaign  of  latrine  constn: 
Upon  completion  of  treatment  a  small  staff,  who  would  remain  t 
tinue  the  work  of  latrine  construction  and  to  treat  newcomers, 
devote  certain  days  of  each  week  to  general  dispensary  work,  whei 
would  treat  any  hookworm  infected  persons  who  came  to  the 
Here,  again,  the  small  unit  would  serve  as  the  basis  for  extending  p 

1  The  RetulU  of  Hookwonn  Ditease  Prophylazis  In  BnsO.  by  WUtoa  G. ! 
The  American  Jomm^  cf  HygUnt,  January,  1922,  v.  3,  No.  i.  pp.  91-94.  Si 
printed. 
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nent  rural  taniury  activities  throughout  the  oommunity.  While  hook- 
worm infection  would  not  be  eradicated  by  either  of  these  plans, 
hookworm  disease  would  be  adequately  controlled  if  latrines  were  con- 
structed and  faithfully  mainuin«d  and  used. 

Mass  Treatment  in  Absence  of  Latrine  Proyision.  In  com- 
munities whose  inhabitants  suffer  with  severe  hookworm  disease  and  who 
either  cannot  or  will  not  build  and  use  latrines,  treatment  is  the  only 
method  of  attack  that  can  be  used.  The  Brazilian  experience  shows  that 
an  individual  who  receives  two  standard  treatments  and  is  thus  freed  of 
practically  all  his  hookworms,  but  who  reverts  to  the  conditions  of  living 
which  produced  his  first  infection,  does  not  usually  regain  a  large  comple- 
ment of  worms  until  at  least  three  years  have  elapsed.  Under  such 
circumstances  it  is  therefore  safe  to  follow  the  plan  of  giving  all  individ- 
uals a  sundard  treatment  once  a  year. 


Fig.  43. — ^Number  of  persons  examined  and  treated  in  world-wide  cam- 
paign a^inst  hookworm  disease,  1910-1921,  inclusive,  by  main  geograph- 
ical divisions  (for  details,  see  Table  1,  page  124.) 


EFFECT  OF  SALT  ON  VIABILITY  OF  HOOKWORM  EGGS 
AND  LARVAE 

A  limited  study  of  the  effect  of  salt  on  the  viability  of  hookworm  eggs 
and  larvae,  carried  out  during  1921  by  Dr.  Fred  C.  Caldwell,  director  of 
hookworm  control  in  Panama^  showed  that  for  all  practical  purposes  sea 
water  prevents  the  development  of  larvae.  Particularly  favorable  con- 
ditions for  the  study  were  afforded  by  the  habiu  of  the  San  Bias  Indians, 
who  live  on  227  islands  stretched  along  130  miles  of  coast  and  have  the 
time-honored,  inviolate  custom  of  defecating  in  the  sea.  Non-Indian 
residents,  however,  frequently  pollute  the  soil.    In  a  number  of  localities 


Digitized  by 


Google 


Ill 

DIAGNOSIS  OF  HOOKWORM  DISEASE 

WILLIS  SALT-FLOTATION  TECHNIQUE 

The  Willis  salt-flotation  technique  of  stool  examination  found  added 
favor  in  the  work  of  the  year.  It  is  proving  particularly  valuable  for  de- 
tecting light  infections  usually  missed  by  the  less  refined  plain  smear  and 
centrifuge  processes.  In  Salvador,  for  example,  it  increased  by  10  to 
15  per  cent  the  number  of  specimens  found  positive  with  the  aid  of  the 
centrifuge.  In  Ceybn  449  additional  positives  were  found  in  a  group  of 
1,569  specimens — an  increase  in  efficiency  of  28.6  per  cent. 

The  process  calls  for  adding  to  the  feces  a  saturated  solution  <^  coarse 
table  salt  drop  by  drop  until  the  container  in  which  the  specimen  is  re- 
cdved  is  filled  to  the  brim.  The  mixture  is  thoroughly  stirred  and  al- 
lowed to  stand  for  a  few  minutes  to  permit  the  ova  to  rise.  A  dean 
polished  slide  is  then  placed  on  the  oonuiner  in  oonuct  with  the  surface 
of  the  fluid.  In  a  short  time  the  ova  adhere  to  the  slide,  which  is  re- 
moved and  examined  with  the  microscope.  The  method  is  so  simple, 
efficient,  and  economical  that  it  is  rapidly  coming  into  use  in  all  countries. 
Tests  in  Queensland  showed  that  as  compared  with  the  brine  flotation 
method  the  Willis  technique  had  the  advanuge  of  being  quicker;  of  re- 
quiring less  apparatus,  no  steel  wool  and  no  wire  loops  being  needed;  of 
using  less  salt  solution;  and  of  permitting  the  discarding  of  the  tins  after 
use  and  so  offering  no  possibility  of  ova  being  carried  from  one  tin  to 
another. 

To  fadliute  examination  by  the  Willis  method  Dr.  MoUoy,  in  Nica- 
ragua, has  improvised  a  special  board  which  has  proved  effective  in  field 
work.  The  board — ^the  end  of  a  box  in  which  gasoline  is  shipped — meas- 
ures 13}  by  9i  inches,  and  is  covered  on  one  side  with  a  piece  of  tin  to 
fadliute  washing.  To  this  board  are  nailed,  in  two  rows,  the  tops  of 
ten  containers.  The  spedmen  containers  are  placed  in  these  tops  before 
the  salt  solution  is  added.  The  board  is  of  a  convenient  size  to  handle 
and  is  easily  deaned. 

LANE  LEVTTATION  METHOD 

Colond  Sir  Clayton  Lane,  who  has  been  at  work  for  several  years 
seeking  to  develop  a  technique  of  stool  examination  that  will  ombioe 
the  utmost  simplidty  with  the  greatest  refinement,  recommends  a  levi- 
tation  process  and  stresses  the  advisability  of  using  chemicals  to  preserve 
the  stools  and  so  permit  their  examination  under  more  favorable  circumr 
stances  than  are  usually  found  in  the  fidd.  The  fact  that  levitation  ouy 
be  applied  as  successfully  in  preserved  as  in  fresh  stools,  if  certain  distn- 
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fecunts  are  used,  offers  the  hope  that  it  may  prove  practicable  to  effect 
farther  economy  and  efficiency  by  dissociating  diagnosis,  in  time  and 
place,  from  the  other  phases  of  hookworm  work. 

Dr.  Lane  finds  that  the  process  of  leviution  when  properly  carried  out 
collects  in  a  condidon  of  full  visibility  an  average  of  ten  times  as  many 
eggs  as  can  be  secured  by  other  methods  of  slide  preparation.  In  Bengal, 
for  instance,  he  added  by  levitation  about  10  per  cent  to  the  infection 
figures  obuined  from  strained  and  oentrifuged  films;  and  Dr.  Mhaskar, 
testing  the  results  of  examination  by  searching  the  stools  for  hookworms 
after  a  vermifuge  had  been  given,  found  that  levitation  had  disclosed  7 
per  cent  more  positive  cases  than  had  been  yielded  by  ordinary  film 
examination.  Dr.  Lane  is  continuing  his  studies  with  the  aid  of  a  small 
subvention  from  the  Board,  and  proposes  to  establish,  by  actual  counts  of 
eggs  in  fixed  quantities  of  stool,  what  proportion  of  the  eggs  are  lost  and 
what  proportion  are  collected  in  a  condition  of  full,  uncamouflaged  visi- 
bility, in  examinations  by  the  plain  smear,  the  centrifuge,  the  salt  flota- 
tion, and  the  levitation  techniques.  In  each  case  comparison  will  be 
made  of  the  figures  for  stools  treated  and  stools  untreated  by  chemical 
preservatives. 

ESTIMATING  SEVERITY  BY  COUNTING  EGGS  IN  FECES 

Dr.  W.  G.  Smillie  conducted  in  Brazil  during  1921  a  test  in  which  he 
sought  to  asceruin  the  possibility  of  estimating  the  severity  of  infection 
by  counting  the  ova  in  the  microscopic  field.  One  hundred  thirty-five 
cases  harboring  an  average  of  thirty-two  worms  each,  forty  of  which  had 
been  found  negative  with  the  microscope,  were  included  in  the  test. 
The  centrifug*  method  of  examination  was  used,  and  the  positive  cases 
were  classified  into  five  groups  in  accordance  with  the  number  of  ova 
found  in  the  stools.  The  cases  were  later  treated  and  all  their  worms 
expelled. 

So  far  as  general  averages  were  concerned  there  was  a  definite  relation- 
ship between  the  number  of  ova  in  the  stools  and  the  number  of  worms  in 
the  intestines,  but  in  individual  cases  the  clue  afforded  by  a  single  exam- 
ination of  the  stool  was  very  unreliable.  One  individual  having  very 
abundant  ova  harbored  only  twenty-three  hookworms;  while  others  hav- 
ing so  few  ova  that  they  were  found  only  after  long  and  careful  search, 
harbored  from  150  to  200  hookworms. 

DIFFERENTUTION    OF    HOOKWORM    AND    STRONGY- 
LOID  LARVAE 

In  the  routine  examination  of  feces  in  field  laboratories  it  is  difficult 
to  distinguish  hookworm  from  Strongyloid  larvae.  Dr.  Smillie  has 
evolved  a  simple  process  for  identifying  the  larvae,  based  on  the  marked 
differentiation  that  takes  place  as  they  mature.  The  technique  results 
in  many  specimens  being  found  to  contain  Strongyloides  that  are  unrecog- 
nized by  routine  microscopic  examination. 
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At  the  end  of  the  clt)r's  work  tpecuneiu  oonuining  the  larvae  to  be 
identified  are  prepared  in  a  Petri  dish  of  tundard  size.  In  the  center  of 
the  dish  a  circle  from  five  to  seven  centimeters  in  diameter  is  drawn  with 
a  wax  pencil  or  with  cocoa  butter.  Within  this  circle  are  placed  from  one 
to  two  grams  of  feces  and  from  one  to  two  mils  of  water.  The  dishes  are 
covered  and  allowed  to  stand  at  a  temperature  of  from  75*  to  90*  Fahren- 
heit. The  cultures  may  be  observed  on  the  following  moming^-fourteen 
hours  after  preparation, — and  again  on  the  second  morning— forty  hours 
after  the  culture  was  begun.  The  top  is  removed  from  the  Petri  dish 
and  an  ordinary  hand  lens  is  used  in  searching  for  larvae  in  the  water  sur^ 
rounding  the  feces.  During  the  interval  of  fourteen  hours  the  larvae 
leave  the  feces  for  the  surrounding  water  and  swim  freely  about  in  large 
numbers. 

The  different  habits  and  sizes  of  the  two  larvae  render  identification 
easy.  The  Strongyloides  occur  in  two  forms:  the  first  as  free  living  adult 
males  and  female,  which  usually  appear  near  the  margin  of  the  feces 
and  are  of  a  size  to  be  readily  visible  to  the  naked  eye;  and  the 
second  as  filariform  Strongyloid  larvae  found  at  the  very  periphery  of 
the  water,  usually  with  their  bodies  at  a  right  angle  to  the  cirde,  and  in 
active,  even  frantic,  motion.  Hookworm  larvae  differ  from  the  free 
living  Strongyloides  in  that  they  ar^  many  times  smaller  and  are  usually 
found  at  or  near  the  fecal  margins.  They  are  sluggish  in  motion  and  thus 
offer  a  marked  contrast  to  the  active  filariform  Strongyloid  larvae. 
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MALARIA  CONTROL 

ANTI-MOSOUITO  MEASURES:  SOUTHERN  STATES 

MaUria  control  by  anti-motqutto  meaiuret  made  marked  progrett  in 
the  Southern  States  during  the  year.  Despite  unfavorable  financial  and 
climatic  conditions  a  total  area  of  225  square  miles  was  controlled  and  a 
toul  population  of  228,740  persons  protected.  Through  joint  coK>pera- 
tion  between  the  town  and  county  authorities,  the  state  boards  of  health, 
the  United  Sutes  Public  Health  Service,  and  the  International  Health 
Board,  new  demonstrations  were  conducted  in  twenty-six  towns  in  the 
states  of  Alabama,  Arkansas,  Georgia,  Louisiana,  Mississippi,  North 
Carolina,  South  Carolina,  Tennessee,  and  Texas;  and  in  thirty-five  other 
towns  in  these  states  and  in  Virginia  supervisbn  was  given  to  the  main- 
tenance of  control  esublished  in  previous  years.  A  considerable  number 
of  towns  also  conducted  control  measures  on  their  own  initiative  and 
without  outside  assistance,  a  number  of  transportation  and  industrial  cor- 
porations interested  themselves  in  anti-mosquito  activities,  and  from  the 
towns  the  work  began  to  spread  to  rural  communities. 

Measures  Employed.  In  the  work  of  control,  effort  centers  on 
the  elimination  of  the  breeding  places  of  malaria  mosquitoes.  The 
measures  employed  consist  of  simple  drainage,  filling  borrow  pits  and  shal- 
bw  pools,  channeling  streams,  clearing  the  margins  of  streams  and  ponds, 
removing  obstructions,  letting  in  the  sunlight,  oiling,  and  enlisting  the 
services  of  the  top  minnow  (Gamhusia  afinis)  to  keep  down  breeding. 
It  is  necessary  also  to  protect  unscreen^  or  unsatisfactorily  screened 
welb  and  cisterns  and  to  remove  or  cover  old  dn  cans  and  similar  artifidal 
containers. 

In  all  towns  in  which  work  is  conducted  preliminary  surveys  are  made 
to  determine  whether  effective  malaria  control  can  be  secured  at  reason- 
able cost.  Whenever  possible  the  surveys  are  made  late  in  the  summer 
or  in  the  autumn  of  the  year  preceding  the  beginning  of  control  effort. 
The  drainage  operations  are  usually  so  planned  as  to  be  practically  com- 
pleted before  the  mosquito  season  opens. 

The  measures  employed,  while  practically  eliminadng  the  malaria 
mosquito,  do  not  guarantee  freedom  from  the  mosquito  as  a  pest.  A  ng- 
nificant  decrease  in  the  numbers  of  all  mosquitoes — Culex  as  well  as 
Anopheles — resulu,  but  it  is  much  more  difficult  and  expensive  to  obuin 
freedom  from  all  mosquitoes  than  from  Anopheles  alone.  To  obuin 
complete  mosquito  control  careful  inspection  of  backyards  and  surround- 
ing premises  is  required. 

Reeoitt  and  Goett.  ^  Figures  11  and  12  (pages  19  and  20)  exhibit 
typical  results  accomplished.    The  reduction  in  malaria  on  the  basis  of 

>  All  cost  llgBftt  glv«a  1b  this  panigrmph  tadade  tlM  csptnM  of  leiwal  sopenriiloa. 
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ph3rticiAnt*  calli  u  in  the  case  of  some  towns  as  high  as  90  per  cent. 
Figures  showing  the  reduction  effected  are  not  available  for  all  towns, 
however,  as  information  concerning  malaria  incidence  is  seldom  recorded 
for  the  years  that  precede  the  control  program. 

Several  towns  reported  that  the  control  operations  resulted  in  malaria 
being  completely  eliminated.  Phyiicians  were  practically  unanimous  in 
reporting  a  marked  reduction  in  the  number  of  their  visits  for  malaria, 
and  pharmacists  stated  that  there  had  been  a  noticeable  diminution  in 
the  demand  for  chill  tonics  and  similar  proprieury  "  remedies  "  for  malaria. 

In  the  new  towns  the  cost  of  original  installation  during  1921  ranged 
from  $225  for  the  town  with  the  lowest  cost  to  26,234  for  that  with  the 
highest,  the  total  for  the  twenty-six  amounting  to  267,411.  Inasmuch 
as  a  total  population  of  67,063  was  protected,  distributed  in  towns 
varying  in  size  from  268  to  13,088,  the  cost  per  capiu  was  $1.01.  In 
the  other  thirty-five  towns  the  maintenance  measures  protected  a  total 
population  of  161,677  at  an  average  cost  per  capita  of  only  twenty-five 
cents. 

Data  submitted  by  thirteen  of  the  twenty-six  installation  towns  indi- 
cate that  the  average  first  year's  cost  of  each  nuin  feature  of  the  work 
was  as  folbws:  ditching  $345  per  mile,  clearing  streams  $95  per  mile, 
and  oiling  $3  per  mile.  The  average  cost  of  maintenance  was  $16  per 
mile.  Premises  were  inspected  for  mosquito  breeding  at  an  average  cost 
of  six  cenu.  All  of  these  costs,  of  course,  are  subject  to  wide  variation 
depending  upon  conditions  to  be  met.  Nevertheless,  it  is  felt  that  the 
averages  are  fairly  representative.  In  some  towns  natural  conditions 
made  possible  control  at  trifling  cost.  Thus,  in  Bullard,  Texas,  control 
was  secured  for  only  {66.83,  of  which  211*83  was  spent  for  oil  and  355 
for  the  labor  of  applying  it. 

The  effectiveness  of  the  control  program  is  well  illustrated  by  statistics 
for  the  town  of  Lake  Charles,  Louisiana.  This  town,  with  its  popula- 
tion of  13,088,  was  embraced  within  the  extra-cantonment  zone  in  which 
anti-mosquito  measures  were  carried  out  by  Government  during  1917. 
For  that  year  the  estimated  calls  for  malaria  numbered  250.  The  next 
year,  following  the  installation  of  control  measures,  the  calls  dropped  to 
eight.  Upon  the  close  of  the  war  control  effort  in  the  town  and  vicinity 
was  permitted  to  lapse,  with  the  result  that  the  cases  of  malaria  rose  to 
500  for  the  year  1920.  In  1921,  following  the  renewal  of  control  effort 
in  April  of  that  year,  the  total  number  of  cases  was  only  fifty. 

Economic  Value  of  Vfotk.  Complete  dau  are  not  available  to 
show  the  economic  loss  that  resulu  from  malaria,  and  estimates  are  in 
most  cases  difllcult  to  make.  Nevertheless,  certain  facts  and  figures 
collected  during  1921  are  at  hand  to  indicate  the  saving  in  dollars  and 
cents  effected  by  the  application  of  control  measures. 

Thus,  the  town  of  Lake  Charles,  Louisiana,  sustained  during  the  year 
1920  losses  from  malaria  estimated  at  226,000.  During  1921  control 
measures,  which  practically  stamped  out  malaria  and  eliminated  this  loss, 
were  applied  at  a  cost  of  only  24,965,  representing  a  saving  to  the  town 
in  its  malaria  bill  of  221,035,  or  81  per  cent.   Again,  Kfr.  George  L.  Grogan, 
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Fig.  45. — Ditch  along  railroad  embankment,  before  and 
after  draining,  Demopolis,  Alabama.  Minor  drainage 
operations  constitute  the  chief  feature  of  anti-mosquito 
measures  as  conducted  in  the  Southern  States 


Fig.  46. — "V "-shaped  ditch,  a  part  of  the  drainage  sys- 
tem installed  to  control  malaria  in  and  near  La  Puebla- 
Rivas,  Nicaragua 
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Fig.  47.— Anti-malaria,  impounding  water  experiment  at 
Mound,  Louisiana.  View  across  bayou,  700  yards  above 
dam  site,  before  clearing 


Fig.  48. — Same  as  Fig.  47,  showing  bayou  filled  with 
water 
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manager  of  the  Grogan  Lumber  Company  at  Gladttell,  Texas,  states 
that  the  installation  of  control  measures  during  1921  cost  the  town  a  total 
of  $5,036  and  protected  500  people.  In  this  instance  the  first  year  of 
control  cut  the  company's  malaria  bill  in  half. 

Public  Appredatioii.  The  work  is  meeting  with  high  favor  in  all 
the  states,  as  is  evidenced  by  the  fact  that  in  practically  all  the  towns 
where  it  has  been  begun  there  is  almost  no  opposition  to  its  continuation.^ 
Many  of  the  towns  in  which  demonstrations  are  made  continue  the  drain- 
age work  during  the  winter  months  and  in  the  spring  have  the  ditching  in 
good  order  for  early  work  to  prevent  mosquito  breeding. 

The  town  of  Crossett,  Arkansas,  continued  control  measures  during 
1921  for  the  sixth  consecutive  year  at  a  cost  of  JS,349  for  the  year;  the 
town  of  Hamburg,  Arkansas,  completed  its  fifth,  and  the  towns  of  Lake 
Village  and  Dermott,  Arkansas,  their  fourth,  successful  year  of  malaria 
control  (Figs.  11  and  12,  pages  19  and  20,  exhibit  results  accomplished). 
In  all  these  towns  the  bulk  of  the  citizens  heartily  endorse  the  work  and 
there  is  every  indication  that  it  will  henceforth  be  carried  on  as  a  regular 
municipal  function. 

Consolidation  and  Extension  of  Service.  The  work  of  the  year 
has  been  characterized  by  a  growing  tendency  to  center  control  measures 
in  the  county  health  departments,  and  to  arrange  through  them  not  only 
for  the  initial  installation  but  for  subsequent  supervision  and  maintenance. 
The  state  boards  of  health  are  also  taking  active  interest  in  the  work, 
and  many  of  them  are  securing  their  own  malaria  control  personnel. 
During  the  year  the  Board  assisted  six  of  these  sutes — Alabama,  Arkan- 
sas, Mississippi,  Missouri,  South  Carolina,  and  Virginia — in  providing 
supervisors  to  assume  direction  of  comprehensive  plans  for  the  control 
of  malaria  within  their  borders.  The  state  boards  of  health  have  made 
crediuble  progress  in  securing  legislative  appropriations  for  developing 
and  aiding  in  measures  for  the  control  of  malaria.  It  is  estimated  that 
six  states  expended  at  least  950,000  in  this  way  during  1921.  Future 
plans  contemplate  the  expenditure  of  much  larger  sums  in  this  work. 


COUNTY-WIDE  ANTI-MOSQUITO  MEASURES 

The  effectiveness  of  county-wide  malaria  control  operations  under  the 
direction  of  a  full-time  county  health  ofllcer  was  demonstrated  during 
the  past  year  in  several  Alabama  counties.  The  effort  grew  out  of  the 
work  conducted  during  1920  in  several  towns  of  the  state,  which  awakened 
interest  in  malaria  control  and  suggested  to  the  Sute  Board  the  idea  of 
attempting  to  carry  out  similar  measures  in  both  towns  and  rural  districts 

*  PoOowinc  tlie  original  titrvey  and  before  oontrol  effort  Is  inaugurated  tlie  towns 
aoee  to  defray  certain  items  of  expense  aModated  with  the  work,  as  well  as  to  set 
aside  in  future  years  the  sums  necessary  for  iu  maintenance.  The  agreement  en* 
tcred  into  with  the  towns  contains  careful  estimates  of  original  installation  as  well 
as  naintenance  costs.  Persona  who  may  be  interested  in  the  particulars  of  this 
phase  of  the  work  will  be  furnished  a  sample  copy  of  the  agreement  upon  appUcatioQ 
to  tlM  latcmational  Health  Board,  6i  Broadway,  New  York  City. 
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through  the  county  health  departments.  A  malaria  control  engineer 
was  added  to  the  staff  of  the  State  Board,  to  co-operate  with  the  county 
health  officers,  and  Calhoun,  Talladega,  Sumter,  Morgan,  and  Tusca- 
loosa counties  were  selected  for  the  work.  From  the  inception  education 
and  publicity  were  stressed. 

Extent  of  Control  Effort  Undertaken.  Active  operations  were 
begun  April  1,  1921.  By  the  end  of  April  control  effort  was  going  for^ 
ward  in  nineteen  centers  of  population.  Gradually  other  towns,  and 
later  the  inhabitants  of  certain  rural  areas,  took  it  up,  until  by  the  first 
of  September  it  was  under  way  in  thirty-two  towns  and  in  fourteen  rural 
districts.  In  some  towns  the  regular  city  employes  devoted  to  the  work 
such  time  as  was  needed;  in  others  the  town  marshal,  assisted  by  priaon- 
ers,  attended  to  it;  in  others  still  the  towns  paid  nominal  fees  to  some  of 
their  citizens.  During  the  progress  of  operations  in  the  five  counties  a 
total  of  108  miles  of  ditches  were  dug,  1,298  miles  of  waters  were  oiled, 
and  86  miles  of  vegetation  and  other  obstructions  were  cleared  away  from 
the  banks  of  streams,  ponds,  and  similar  bodies  of  water.  In  addition 
136  separate  water  deposits  were  stocked  with  the  larvae-consuming 
top  minnow,  for  the  free  distribution  of  which  hatcheries  were  established 
at  convenient  locations  in  several  of  the  counties. 

Reeultt  and  Cost.  In  the  rural  districts  of  all  the  counties  nuny 
streams,  lakes,  and  ponds  were  stocked  with  fish  and  many  miles  of  ditches 
were  dug.  In  one  county  in  particular,  idiere  practically  the  sole  aouroe 
of  Anopheles  mosquitoes  was  stock  ponds  and  small  fish  ponda»  hundreds 
of  these  were  stocked  with  Gambusia  or  were  so  cleaned  by  their  ownert 
that  effective  fish  control  was  obtained.  As  a  result  a  tremendous  area 
was  practically  freed  of  Anopheles  mosquitoes.  The  population  protected 
in  the  several  counties  was  92,000,  the  total  sum  expended  $3,106.11, 
and  the  cost  per  capita  thirty-four  cents. 

ANTI-MOSQUrrO  MEASURES  UNDER  TROPICAL 
OONDITIONS 

Efforts  to  adapt  to  tropical  conditions  the  anti-mosquito  measoret 
whose  value  has  been  so  convincingly  demonstrated  in  the  Southern 
Sutes  were  continued  in  Porto  Rico  and  Nicaragua  during  1921.  In 
both  countries  control  is  being  sought  by  the  use  of  top  mimuma,  tupple- 
mented  in  Nicaragua  by  drainage  and  in  Porto  Rico  by  drainage  and  oil* 
ing.  The  complete  results  of  the  Porto  Rican  experiment  are  not  yet 
known.  The  dau  at  hand  indicate  that  under  tropical  agricultoral 
conditions  in  Porto  Rico  malaria  cannot  be  controlled  unless  Anophdet 
breeding  is  prevented  for  a  disunce  of  at  least  l}4  miles  from  the  nearest 
house. 

Demonstration   in   La   Puebla-Rivaa,    Nicaragua.    During 

March  and  April,  1921,  surveys  were  made  m  two  towns  of  Nicaragua — 
Buenos  Aires  and  La  Puebla-Rivas — to  determine  the  feasibility  of  uader- 
uking  malaria  control  by  anti-mosquito  measures.    The  surveyi  resulted 
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in  the  recommeiulation  that  experimental  effort  be  undertaken  in  an  area 
embracing  approximately  three  square  miles,  forming  part  of  the  town 
of  Rivas  and  the  adjoining  semi^rural  district,  really  a  part  of  the  town, 
known  as  La  Puebla.  The  work  begun  here  in  June  has  shown  oondu- 
stvelythat  anti-mosquito  measures  are  applicable  for  the  control  of  malaria 
in  tropical  towns,  certainly  under  the  conditions  that  exist  in  the  towns 
of  Nicaragua,  llie  undertaking  has  awakened  much  interest  in  neighbor- 
ing communities,  a  number  of  which  are  requesting  auistance  along 
similar  Hues. 

Resoltt  and  Goett  in  La  Puebla-RlTaa.  No  dau  are  available 
lor  ph3rsicians'  calls  in  earlier  years.  However,  43.6  per  cent  of  the  toul 
population  of  1,416  gave  a  history  of  attacks  of  malaria  during  the  pre- 
ceding twelve  months.  Examination  of  the  blood  of  200  persons,  made 
for  the  purpose  of  checking  the  history  index,  yielded  139  positive  results 
among  152  persons  who  gave  positive  histories,  and  indicated  the  histo- 
ries to  be  approximately  90  per  cent  accurate. 

During  the  period  of  control  effort  (June  to  December,  1921),  which 
includes  the  period  of  highest  malaria  incidence  (August  to  December), 
27.7  per  cent  of  the  inhabitants  had  febrile  atucks  resembling  malaria, 
indicating  a  diminution  in  the  malaria  rate  of  36.5  per  cent  as  compared 
with  the  incidence  for  the  preceding  year.  A  parasite  index  of  525  chil- 
dren, taken  in  August,  1921,  and  to  be  repeated  in  January  and  February 
and  again  in  August  of  1922,  will  give  a  truer  estimate  of  results.  There 
can  be  little  doubt,  however,  that  the  degree  of  protection  afforded  was 
much  higher  than  is  suggested  by  the  estinuted  reduction  of  36.5  per 
cent,  inasmuch  as  relapses  unquestionably  played  an  important  part  in 
raisbg  the  1921  figures. 

Excluding  the  expenditures  for  general  supervision,  the  work  was  con- 
ducted at  a  per  capita  cost  of  seventy-four  oentt  for  the  seven  months  it 
was  in  progress,  or  at  an  average  rate  of  about  one  dollar  for  the  year. 
This  cost  of  original  installation  is  slightly  below  the  average  cost  of 
similar  work  in  the  Southern  Sutes.  There  is,  moreover,  every  prospect 
that  under  Nicaraguan  conditions  the  cost  of  maintenance  will  be  con- 
siderably bwer. 

GONTROL  BY  STERILIZATION  OF  CARRIERS 

The  Mississippi  delta  is  one  of  the  regions  in  which  the  control  of  mos- 
quito breeding  is  not  economically  feasible.  In  this  regbn,  therefore, 
experimental  work  in  the  control  of  malaria  has  been  concerned  with  the 
sterilixation  of  carriers.  The  work  has  been  conducted  under  the  gen- 
eral supervision  of  the  \fississippi  Department  of  Health  and  under  the 
scientific  direction  of  Dr.  C.  C.  Bass,  Professor  of  Experimenul  Medicine 
in  Tulane  University.  It  has  been  under  way  since  1916  and  has  dealt 
with  many  thousands  of  people.  In  the  opinion  of  Dr.  Bass  its  resulu 
indicate  that  with  sufficient  quinine  available  and  the  people  sincerely 
desirous  of  being  rid  of  the  disease,  malarU  may  hi  eoiUroiUd  by  quinim 
tfiMwunt  aiom  in  any  area  of  the  world. 
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Extent  of  Experimental  Effort.  The  study  wm  conduc 
1916  and  1917  in  an  area  of  328  square  miles  in  Bolivar  count 
sippi.  As  a  check  on  the  results  accomplished  and  while  the  1 
the  Bolivar  county  work  were  being  analyzed,  work  was  afso  u 
at  the  state  prison  farms  in  Sunflower  and  Quitman  countii 
Parchman  Penitentiary  in  Sunflower  county. 

The  total  population  dealt  with  during  the  two  years  was  abc 
During  1916  the  work  was  conducted  in  an  area  of  225  square 
a  population  of  20,040.  A  total  of  37,841  blood  specimens  were 
during  the  year,  and  13,403  quinine  treatments  were  given.  Di 
an  additional  area  of  103  square  miles  was  covered  and  a  large  ] 
1916  area  was  investigated  once  or  oftener  to  ascertain  what 
quinine  treatment  of  the  preceding  year  had  had  upon  the  in 
malaria.  A  total  of  45,889  blood  specimens  were  examined  d 
year  and  8,774  quinine  treatmenu  given. 

Method  of  Treatment  Experimentally  Developed. 

servations  made  during  this  two-year  period  shed  considerable  1 
many  important  questions  involved  in  malaria  control.  Elztei 
of  different  salts  and  doses  of  quinine,  carried  on  during  1917  at 
farm  in  Sunflower  county — because  more  dependable  observat 
be  made  on  convicts  than  on  free  living  people — ^together  with  ej 
in  methods  of  treatment  followed  by  resurveys  in  various  other 
ties  during  1917  and  1918,  made  it  possible  to  develop  a  stand 
ment  that  gave  promise  of  effectively  immunizing  the  carriers. 

Thorough  investigations  were  undertaken  to  determine  such 
as  the  total  amount  of  quinine  necessary  to  disinfect  adults  ant 
the  form  in  which  the  drug  was  most  effective,  the  size  of  the  < 
the  manner  in  which  the  drug  could  be  most  conveniently 
effectively  administered,  the  length  of  time  over  which  treatm* 
be  given,  and  the  time  or  times  of  day  at  which  it  should  be  t^ 
tention  was  also  devoted  to  the  question  of  whether  or  not  the 
sons  to  whom,  because  of  a  constitutional  idiosyncrasy,  the  dru 
be  administered. 

Before  adoption  as  part  of  the  standard  routine  each  partici 
of  the  treatment  was  experimentally  tested  and  checked  fron 
compiled  records.  The  dosage  finally  decided  upon  was  ten 
quinine  sulphate,  with  the  following  proportionate  doses  for  c 

Under  x  0.05  \ 

I  year  o.x  1 

3  years  o.a  a 

3-4  years  0.3  2 

S-7  yean  0.4  4 

8-10  yeara  0.6  ( 

11-14  years  0.8  C 

15  and  over  x.o  10 

The  medicine  was  to  be  uken  at  bedtime  each  night  for  a  peri 
weeks.  That  the  ten  grains  daily  dose  was  about  the  smallest 
could  be  depended  upon  to  prevent  multiplication  of  the  pai 
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shown  by  the  fact  that  clinical  tymptomt  developed  in  a  few  intUncet 
among  the  several  thousand  persons  who  were  taking  it.  According  to 
data  collected  the  treatment  disinfected  more  than  90  per  cent  of  the  car- 
rierSy  relapses  occurring  in  very  rare  instances.  The  studies  indicated 
that  there  were  few  people  to  whom  it  was  unsafe  to  administer  quinine. 

In  two  communities  prophylactic 
treatment  was  used;  that  is,  smaller 
quantities  of  quinine  were  adminis- 
tered over  a  longer  period  of  time — 
not  in  an  effort  to  cure  or  disinfect, 
but  merely  to  guard  against  acute 
attacks.  The  resulu  indicated  that 
if  such  treatment  were  continued  dur- 
ing the  transmission  season  for  several 
years,  it  would  effect  a  great  reduction 
in  the  incidence  of  malaria.  Howr 
ever,  thirty-two  persons  among  the 
1,657  who  took  prophylactic  treatment 
suffered  malaria  attacks  and  had  to 
be  put  upon  curative  treatment. 

Test  of  Treatment  in  Sun- 
flower County,  1918.  The  next 
step  was  to  test  the  efficacy  of  the 
immuniang  treatment  as  a  control 
measure  in  a  typically  malarious  re- 
gion. Accordingly,  in  1918,  a  demon- 
stration campaign  was  inaugurated  in 
an  area  of  100  square  miles  located  in 
Sunflower  county,  Mississippi.  This 
area  had  a  rural  population  of  8,052, 
with  1,000  additional  persons  residing 
in  the  town  of  Ruleville. 

The  proposed  plan  called  for  public 
meetings  to  advertise  the  scope  and 
purpose  of  the  work,  for  malaria 
surveys,  for  the  furnishing  of  free 
quinine  to  all  persons  who  gave  posi- 
tive histories  or  positive  blood  indices, 
and  for  following  up  the  quinine  treat- 
ment to  see  that  it  was  taken  on  a 
regular  weekly  schedule.  The  work  was  to  advance  and  to  enter  new 
communities  as  rapidly  as  conditions  and  facilities  would  permit. 

Modification  of  Demonstration  Eilort,  1919-1921.  This  first 
demonstration  achieved  a  considerable  degree  of  malaria  control.  For 
the  next  year  it  was  decided  to  discontinue  free  quinine  treatment  and  to 
rely  on  county-wide  publicity  measures  to  stimulate  the  use  of  quinine  in 
sufficient  quantities  for  a  cure.    Practically  nothing  was  done  during  1919 


Fig.  49. — Quinine  treatment 
controls  malaria.  In  an  area  of 
100  square  milM  in  Sunflower 
county,  Mississippi,  only  one 
third  of  the  infected  persons 
treated  in  1918  suffered  atucks 
the  following  year.  Graph  based 
on  history  index 


Digitized  by 


Google 


I02  INTERNATIONAL  HEALTH  BOARD 

in  the  100  square  mile  area  to  hold  iHiat  had  been  gained  ii 
campaign,  but  the  area  was  resurveyed  in  an  effort  to  obtd 
information  about  the  results  of  the  earlier  work.  During  192( 
there  was  a  return  to  the  100  square  mile  area  and  an  attemf 
a  further  reduction  in  the  incidence  of  malaria  by  persuadir 
persons  to  buy  the  quinine  and  take  the  standard  treatmoits. 
resurveys  of  the  area  were  also  carried  on  in  both  these  years. 
To  summarize,  the  work  of  the  four  demonstration  years  was 

1918 — Intensive  work  in  100  square  mile  area. 

1919 — General  publicity  measures  over  entire  county  to  indu 
persons  to  buy  and  take  standard  quinine  treatmei 
No  special  work  in  100  square  mile  area  except  re 
determme  resultt  of  1918  effort. 

1920 — ^Return  to  100  square  mile  area  to  check  up  results  of 
and  to  attempt  further  reduction  in  prevalence, 
possible  the  various  communities  were  taken  up  ii 
order  as  in  1918.  Intensive  resurveys  were  made 
records  kept,  and  those  who  had  malaria  were  advi 
and  take  the  standard  quinine  treatment. 

1921 — Same  kind  of  resurvey  and  foUow-up  work  as  in  1920 
in  100  square  mile  area. 

Result  of  Demonstration  Effort.  In  spite  of  the  fac 
distribution  of  quinine  was  discontinued  at  the  ck)se  of  191( 
majority  of  the  people  in  the  100  square  mile  area  were  not  agi 
intensively  until  about  two  years  later,  and  that  quinine  was  no 
them  gratuitously  even  then,  malaria  was  considerably  less  pi 
the  area  at  the  close  of  1920  than  it  was  at  the  time  of  the  fii 
Definite  figures  for  the  reduction  accomplished  to  the  end  of  1! 
be  announced  until  the  returns  for  1921  surveys  have  been  < 
studied.  However,  the  number  of  cases  of  malaria  per  100,001 
during  1920  was  34.4  per  cent  lower  in  the  100  square  mile  ar 
the  whole  county,  and  the  death  rate  per  100,000  populatioi 
per  cent  lower.  Figures  to  the  end  of  1919  indicate,  moreove 
incidence  of  malaria  was  only  13.2  per  cent  among  residents 
square  mile  area  who  had  been  treated  in  1918,  as  compared  w 
cidence  of  40.2  per  cent  that  obtained  among  tiiese  people  at  t 
their  first  quininization — a  reduction  of  67.2  per  cent.  In  th< 
work  in  the  100  square  mile  area  there  was  expended  during  19i 
of  38,633.44,  during  1920,  S3,349.81,  and  during  1921,  {3,45 
the  respective  years  the  per  capita  costs  were  {1.16,  S.38,  an 
an  average  for  the  three  years  of  S*70.^ 

Distribution  and  Sale  of  Standard  Quinine  Fade 

immunizing  dose  of  quinine  adopted  after  the  experimental  wo 
var  and  Sunflower  counties  was  endorsed  by  the  United  Sta 


1  All  cost  figures  esdude  the  expenditure  for  senerml  saperviiloii. 
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Health  Senrice  in  1918.  In  1919  the  National  Malaria  Gnnmittet 
adopted  it  and  recommended  it  to  practicing  phytidant  and  to  the  pnb- 
Hthert  of  medical  textbooks.  Sute  and  county  health  departments  in 
Mississippi  and  other  states  are  now  stimulating  the  distribution  and  sale 
of  handy  packets  containing  the  standard  treatment  at  all  drug  and  cross- 
road stores.  In  the  Southern  States  several  million  doses  have  been 
taken.  Six  hundred  thousand  were  taken  in  one  Georgia  county  alone 
during  the  year  1920.  Among  the  10,000  persons  who  took  the  medicine 
only  twenty-seven  devdoped  chills  and  fever. 

Determining  the  Malaria  Carriers.^  For  estimating  the  prev- 
alence of  malaria  in  original  surveys  as  well  as  resurveys,  a  combination 
of  history  and  blood  indices  was  used.  In  taking  the  histories  only  those 
persons  were  recorded  as  positive  who  had  had  attacks  within  twelve 
months.  Persons  who  have  not  had  attacks  within  this  period  are  usually 
free  of  the  parasites  and  are  not  malaria  carriers.  In  no  case  was  the  blood 
of  persons  giving  positive  hbtories  examined  unless  there  was  some 
special  reason  for  so  doing. 

The  blood  of  31,459  persons  was  examined  one  or  more  times  during 
1916  and  1917,  and  malaria  parasites  were  found  in  21.2  per  cent  of  the 
cases.  More  than  half  (SS.l  per  cent)  of  all  the  positive  cases  had 
stated,  previous  to  blood  examination,  that  they  had  had  one  or  more 
attacks  of  malaria  during  the  preceding  twelve  months;  while  72.4  per 
cent  of  those  who  carried  gametes  had  given  a  positive  history.  Thus, 
as  is  to  be  expected,  the  history  index  is  shown  to  be  more  trustworthy 
when  gametes  are  in  the  blood  than  when  they  are  not. 


EXPERIMENTS  AT  MOUND 

At  Mound,  Louisiana,  during  the  malaria  seasons  of  the  years  1920 
and  1921,  representatives  of  the  United  States  Bureau  of  Entomology 
and  of  the  International  Health  Board  have  conducted,  along  parallel 
lines,  various  field  studies  and  experiments  in  malaria  control  in  which 
the  United  Sutes  Bureau  of  Fisheries  and  the  United  Sutes  Bureau  of 
Plant  Industry  have  co-operated  with  the  Bureau  of  Entomology.  The 
investigations  have  dealt  with  control  by  screening,  by  the  relocation  of 
houses,  by  killing  adult  mosquitoes  in  the  houses,  by  using  mosquito  net- 
ting over  beds,  and  by  impounding  the  water  of  bayous  and  depending 
upon  top  minnows  and  wave  action  to  keep  down  breeding.  As  an  inci- 
dental feature  of  the  experiment  in  relocating  houses,  Dr.  C.  G.  Bull  of 
the  Johns  Hopkins  School  of  Hygiene  has  co-operated  in  developing 
a  technique  lor  determining  definitely  the  sources  of  blood  meab  of 
mosquitoes. 


>  Dr.  BMi's  ftoal  rapoft  will  give  fall  details  a«  to  the  method  foOoired  In  ool- 
lectinc  and  ttaininf  blood  spedment  and  in  microecoplcally  framlning  tpedmens 
for  the  malaria  parmsite.  as  well  as  hit  obeervationt  on  the  relative  accuracy  of 
different  persons  who  enimlne  specimens  in  the  laboratory  and  on  various  other 
technical  subjects  which  were  investigated  in  an  effort  to  worlc  out  a  thoroughly 
satisfactory  method  of  diagnosis. 
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Impounding  Water  Experiment  Hi^y  Promising. 

one  of  the  experiments — that  of  impounding  water  in  bayous  whi 
not  be  drained — has  proceeded  sufficiently  far  for  definite  condui 
be  reached.  This  method,  which  was  developed  originally  by  the 
of  Entomology  and  given  further  test  through  the  co-operation 
International  Health  Board,  has  yielded  results  far  beyond  expect 
The  bayous  of  the  Mississippi  delta  are  streams  flowing  througl 
nels  cut  by  the  river  at  flood.  By  means  of  damming,  the  bay 
converted  into  a  series  of  lakes.    The  marginal  zone  is  transform 

a  pasture  by  removing  i 
undergrowth  along  the  edg 
domestic  animals  are  intr 
to  crop  close  the  vegetatioi 
the  water's  edge  and  pen 
waves  and  top  minnows 
effectively.  The  mainten; 
a  water  level  sufficiently  1 
suppress  the  growth  of  i 
and  semi-aquatic  vegetatic 
a  clear  margin,  arc  the  es 
conditions  of  success. 

Results    of    Impoui 
Experiment.    A  survey 
more  than  a  year  after  th( 
pletion  of  impounding  ga\ 
one  collection  of  Anopheles 
within  the  zone  of  control, 
and  below  it  numerous  spe 
were  obtained.    The  elimi 
of  Anopheles  breeding  in  t 
pounded  section  seemed  to 
result  of  several  factors, 
which    were:     increased 
depth,  wave  action,  abse 


Fig.  50. — Proportionate  rates  of 
sickness  from  malaria  and  other 
diseases  among  rural  population  of 
seven  counties  in  Southeast  Missouri. 
Malaria  caused  57  per  cent  of  the 
total  illness;  digestive  diseases,  14 
per  cent;  respiratory  diseases,  11 
per  cent;  systemic  infections  (ex- 
cluding malaria),  6  per  cent;  nervous 
diseases,  2  per  cent.  Ten  per  cent 
of  the  diseases  could  not  be  classified 

vegeution  near  shores,  a 
of  small  organic  and  inorganic  particles  derived  from  submerged 
and  vegetation,  and  finally  larval  reduction  by  fish. 

Economic  Return.  Apart  from  the  elimination  of  Anc 
breeding,  several  economic  advantages  resulted  from  the  impo 
experiment.  Much  additional  pasturage  was  opened  up;  animal 
provided  with  plenty  of  clean  water  throughout  the  dry  season;  a 
supply  of  large  edible  fish  became  more  abundant  through  the  inc 
breeding  produced  under  the  more  favorable  conditions  of  the  ar 
lakes.  The  work  of  clearing  the  ground  and  constructing  the 
cost  only  a  little  more  than  3600. 
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A  MALARIA  SURVEY  IN  SOUTHEASTERN  MISSOURI 

In  counties  or  oommunitiet  where  the  physicians  and  the  people  do  not 
recognize  malaria  as  an  outstanding  public  health  problem,  surveys  are 
necessary  to  determine  the  advisability  of  using  public  funds  for  iu  pre- 
vention. From  August  to  December,  1921,  Dr.  Mark  F.  Boyd  of  the 
Board's  field  suff,  in  service  with  the  Missouri  Sute  Board  of  Health,  con- 
ducted such  a  survey  in  a  group  of  seven  counties  containing  a  rural  popu- 
lation of  147,845,  constituting  the  southeastern  comer  of  the  state.  He 
selected  for  intensive  study 
a  typical  rural  area  of  about 
141  square  miles,  conuin- 
ing  a  population  of  2,966. 
Some  of  his  findings  are  in- 
teresting and  significant. 

These  counties  lie  on  the 
northern  border  of  the 
recognized  malaria  zone  for 
the  United  States,  and  yet 
Dr.  Boyd  finds  malaria  re- 
sponsible for  nearly  60  per 
cent  of  the  illness.  About 
12  per  cent  of  the  entire 
rural  population  in  the  low- 
lands was  found  infected, 
with  an  estimated  general 
malaria  incidence  of  about 
20  per  cent.  Of  the  people 
having  atucks  of  malaria 
about  36  per  cent  consult  a 
physician;  about  16  per  cent 
have  no  treatment;  and  the 
remainder  dose  themselves 
with  chill  tonics  or  quinine. 


Fig.  51. — Effect  of  screening  and  con- 
struction of  houses  on  incidence  of  malaria, 
two  Southeast  Missouri  townships 


None  were  found  who  had  received  what  is 
regarded  as  the  minimal  dosage  of  quinine  necessary  to  make  a  cure 
reasonably  certain.  The  people  living  in  open,  unscreened  houses  have 
four  times  as  much  malaria  as  those  living  in  well-built  and  well-screened 
dwellings.  Difference  in  degree  of  protection  against  mosquitoes  seems 
to  be  mainly  responsible  for  the  fact  that  the  infection  rate  was  found 
among  farm-hands,  14.6  per  cent;  among  tenants,  10.2  per  cent;  and 
among  proprietors,  7.3  per  cent. 

The  ouutanding  fact  is  that  malaria  in  this  region  is  on  the  decline; 
and  that  the  principal  cause  of  the  decline  is  systematic  agricultural 
drainage.  Dr.  Boyd's  conclusion  is  that  in  this  region  anopheline  con- 
trol as  a  health  measure  is  not  economically  feasible;  and  that  the  key 
to  the  control  of  the  residual  malaria  lies  in  improving  housing  conditions 
to  provide  better  protection  against  mosquitoes  and  educating  the  doc- 
tors and  the  people  in  proper  standards  of  malaria  treatment  and  the 
importance  of  effecting  a  cure  (see  Fig.  51). 
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Fith  pUyed  during  1921  a  most  tmporunt  rftle  in  practictlly 
operations  conducted  against  yeUow  fever  and  malaria.  Durii 
twenty  years  that  have  elapsed  since  1900,  when  the  United 
Bureau  of  Fisheries  began  iu  investigations  into  the  usefulness 
top  minnow  for  destroying  mosquito  larvae,  many  experiments 
use  of  fish  to  keep  down  mosquito  breeding  had  been  made  in  ^ 
parts  of  the  world,  and  some  of  them  had  yielded  valuable  ai 
reaching  resultt.  Among  them  may  be  mentioned  the  work  of  th 
Jersey  Agricultural  Experiment  Station  during  the  years  1902  to  19 
observations  of  Geiger  on  tha  use  of  fish  in  rice  fields  near  Lonoke,  ^ 
sas;  and  the  experimental  work  of  Hildebrand,  of  the  United 
Bureau  of  Fisheries,  near  Augusu,  Georgia,  and  elsewhere.  I 
gators  in  a  number  of  other  countries,  particulariy  in  India,  ha^ 
made  valuable  contributions. 

But  the  effectiveness  of  fish  as  a  means  of  checking  the  breec 
malaria  mosquitoes  was  first  demonstrated  under  represenudve  a 
tural  conditions  in  an  experiment  carried  out  by  Dr.  H.  H.  Hoii 
Hinds  county,  Mississippi,  during  the  years  1918  and  1919.  In 
trict  thirty-six  square  miles  in  extent,  with  a  population  of  830 
in  172  homes,  mosquito  breeding  was  successfully  controlled  by  t 
of  fish  aided  by  only  two  inspectors.  Fish  were  also  used  as  an  au 
but  very  effective  measure  of  mosquito  control  in  the  campaign  i 
yeUow  fever  in  Guayaquil  in  1918  and  1919. 

Rlimination  of  StegomyU  Breeding  Places  in  Guayi 
In  the  dty  of  Guayaquil,  Ecuador,  the  main  breeding  places  of  the 
fever  mosquito — the  large  water-tanks — were  covered  and  seale< 
fish  were  placed  in  the  many  smaller  water  containers  that  could 
so  treated.  The  covering  of  the  tanks  greatly  reduced  the  num 
yellow  fever  cases;  the  use  of  fish  in  the  smaller  containers  complet 
eradication  of  the  disease.  Since  then  there  has  not  been  a  single  < 
jreUow  fever  in  Guayaquil.  During  1920,  at  a  time  when  the  sup 
fish  was  temporarily  exhausted,  the  percentage  of  containers  othe 
tanks  in  which  yellow  fever  mosquitoes  were  breeding  rose  rapidl) 
two  to  ten.  The  use  of  fish  effected  a  nouble  economy  in  the  c 
the  campaign,  making  possible  a  reduction  of  the  inspecdon  per 
from  139  to  20. 

Fith  the  Main  Reliance  in  Peruvian  YeUow  Fever  Epid( 
192t-1921.  For  combating  the  severe  yellow  fever  epidemic  in 
during  1920-1921,  Dr.  Hanson  discontinued  emptying  and  fi] 
and  used  fish  in  all  classes  of  conuiners.  The  toul  of  750,000  fisi 
had  been  distributed  by  the  end  of  1921,  brought  down  the  mo 
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Fig.  52. — Several  phases  of  yellow  fever  operations  in 
Mexico  and  Central  America.  Home  with  water  tank  well 
screened;  inspectors  examining  water  barrels  to  detect  pos- 
sible Stegomyia  breeding;  fish  distributor  on  way  to  land- 
ing place;  oilers  visiting  homes  to  oil  wells  and  small  pools 
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Fig.  S3. — ^Tank  at  Colima,  Mexico,  from  which  are  dis- 
tributed the  small  fish  placed  in  water  containers  at  the 
homes.  The  fish  devour  the  larvae  of  yellow  fever  mos- 
quitoes in  water  containers 


Fig.  54. — ^Transporting  fish  from  landing  place  to  head- 
quarters. Operations  against  yellow  fever  in  Tuxpan, 
Mexico 
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index  and  held  it  to  a  safe  limit  over  the  territory  lying  between  the  tea 
and  the  mountains  and  extending  from  the  borders  of  Ecuador  to  Lima, 
a  region  500  miles  long  and  from  fifty  to  seventy-five  miles  wide.  Dr. 
Hanson  states  that  in  his  opinion  the  control  of  breeding  over  so  vast  an 
area  would  have  been  impossible  but  for  the  use  of  fish. 

Flth  the  Chief  Weapon  in  Mexican  YeOow  Fe?er  Gampaign* 
193^1921.  The  successful  use  of  fish  in  other  regions  led  to  their 
being  adopted  by  Le  Prince  in  the  summer  of  1920  for  the  eradication  of 
yellow  fever  in  and  around  Tampico.  The  plan  adopted  for  this  city 
and  the  oil  camps  adjacent  to  it  consisted  of  an  intensive  fish  campaign 
ra  which  every  type  of  water  container  was  stocked  with  suitable  fish. 
As  supplementary  aids,  and  for  securing  control  in  bodies  of  water  in 
which  fish  were  not  effecdve,  oiling  and  other  methods  were  resorted  to. 
From  a  visit  to  about  500  homes  in  the  city  of  Tampico  in  1921,  Dr. 
Gmnor  estimated  that  the  use  of  fish  had  yielded  an  80  per  cent  degree 
of  control 

a.  Use  offish  in  Vtra  Cms.  Dr.  Caldwell,  director  of  the  yellow  fever 
control  campaign  in  and  around  Vera  Cruz  in  1921,  after  visiting  Tampico 
in  1920  to  familiarize  himself  with  Le  Prince's  methods,  decided  upon  a 
campaign  along  similar  lines  for  Vera  Cruz.  Fully  one  half  of  the  con- 
tainers in  this  dty  were  of  a  type  that  held  but  little  water  and  could 
be  easily  emptied.  For  these,  frequent  inspection  with  emptying  and 
cleaning  proved  to  be  the  most  satisfactory  method  of  control.  Con- 
tainers of  the  other  large  class,  including  barrels,  ^oso/,  and  tanks,  were 
covered  where  practicable.  Where  this  could  not  be  done,  the  introduc- 
tion of  fish  gave  highly  satisfactory  control.  For  the  few  containers  and 
other  breeding  places  that  could  not  be  covered  and  in  which  fish  could 
not  be  used,  it  was  necessary  to  resort  to  oiling. 

h.  Fish  prove  effective  in  Merida,  In  Merida,  Yucatan,  the  djihe 
(stone  cistem  constructed  under  the  patio)  was  the  preferred  breeding 
place  of  the  Stegomyia.  Next,  in  the  order  named,  came  tanks,  barrels, 
lejia^  and  smaller  conuiners.  To  free  the  djibe  of  breeding,  fish  were 
resorted  to  because  covering  was  too  expensive.  Fish  were  also  em- 
ployed with  excellent  results  in  barrels,  tanks,  and  other  large  containers. 
Small  containers  were  emptied  and  their  number  reduced  as  much  as 
possible.  Dr.  Connor,  in  his  report  for  May,  1921,  says  that  of  12,324 
water  containers  in  which  fish  were  used,  inspection  revealed  not  a  single 
one  harboring  larvae  or  pupae. 

Use  of  Fish  in  Central  America.  In  Nicaragua  fish  played  a 
part  in  controlling  the  outbreak  of  yellow  fever  in  Managua  in  August, 
1919.  They  were  not  generally  used  in  that  country,  however,  unril 
early  in  1921.  Dr.  Molloy  reporu  that  they  disappear  from  small  pilms 
filled  by  taps,  and  from  rain  barrels,  when  the  water  runs  over.  In 
tanks,  and  in  pHas  filled  from  wells,  however,  they  have  given  excellent 
results. 

In  the  malaria  control  studies  conducted  in  the  department  of  Rivas, 
Nicaragua,  during  1921,  small  fish  of  the  Poeciliidae  species  were  relied  on 
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ezclutively  to  control  breeding  in  streams  and  ponds.  With  pr 
clearing  away  of  the  underbrush  and  cleaning  of  the  banks — a  very  i 
pensive  process — they  yielded  satisfactory  control.  To  eliminate  the  \ 
cipal  breeding  places  of  the  region  it  was  necessary  merely  to  clean 
straighten  the  banks  of  two  rivers  and  give  the  top  minnows  a  chanc 
perform  their  work.  Fish  were  also  used  with  excellent  results  to 
mosquito  breeding  in  the  artificial  containers  and  wells  found  arc 
houses. 

In  Salvador  fish  played  an  important  rdle  in  maintaining,  with  a  n 
mum  inspection  force,  low  mosquito  indices  in  the  principal  cities.  F 
hatcheries  established  in  San  Salvador  and  Sonsonate  and  in  the  Orie 
fish  were  widely  distributed.  In  the  opinion  of  Dr.  Bailey  fish  a 
would  completely  eliminate  mosquito  breeding  if  it  were  possible  to  8e( 
proper  care  for  all  distributed  and  if  the  thousands  of  small  containei 
which  they  cannot  be  used  could  be  emptied  regularly  or  done  a 
with. 

A  striking  example  of  the  part  fish  played  in  mosquito  control  is 
ported  from  the  city  of  Sonsonate,  Salvador.  Even  with  persistent  ins] 
tion  of  containers  for  many  weeks  it  was  practically  impossible  to  rec 
the  house  index  below  4.2  per  cent.  Fish  were  then  introduced,  an< 
a  very  short  time  the  index  was  reduced  to  0.6  per  cent.  One  year  a 
the  disappearance  of  yellow  fever  from  Sonsonate,  fish  distribution 
suspended,  with  the  result  that  the  percentage  of  houses  in  which  S 
omyia  were  breeding  rose  rapidly  from  about  1  to  9  and  the  breedinj 
containers  from  0.4  to  5.3  per  cent. 

In  Guatemala  fish  have  been  effective  in  the  classes  of  containcn 
which  they  can  be  used,  but  Dr.  Vaughn  reports  that  of  the  30,000  c 
tainers  in  the  yellow  fever  zone  of  that  country  only  2,900  are  suitj 
for  the  use  of  fish.  The  larvae  in  those  into  which  fish  were  introdu 
were  greatly  reduced  in  numbers  despite  the  high  mortality  of  the 
and  the  difficulty  of  keeping  the  containers  adequately  stocked. 

Control  of  Malaria  in  the  Southern  States.  In  the  South 
States  fish  are  being  extensively  used  to  control  the  breeding  of 
malaria  mosquito.  In  practically  all  the  towns  in  which  there  have  b 
demonstrations  of  malaria  control  by  anti-mosquito  measures  dur 
1920  and  1921,  they  have  been  an  important  auxiliary  to  drainage  i 
oiling  and  in  many  instances  the  chief  or  even  sole  reliance. 

In  a  group  of  five  counties  in  Alabama  practically  every  farmer  has  o 
venient  access  to  a  minnow  hatchery  from  which  he  is  able  to  stock  bre 
ing  places  with  fish  as  occasion  arises.  The  city  of  Richmond,  Virgir 
has  stocked  all  its  fountains,  reservoirs,  and  lakes  with  top  minnow 
and  has  established  hatcheries  to  furnish  the  fish  free  of  charge  to  a 
communities  in  the  State  that  want  them. 

Kinds  of  Fish  to  be  Used.  In  each  locality  a  special  study  mi 
be  made  of  the  kinds  of  fish  available,  of  their  habits,  and  of  the  con 
tions  under  which  they  are  to  be  used.  It  is  not  safe  to  assume  tl 
because  a  certain  species  eats  mosquito  larvae  in  the  laboratory,  it  n 
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be  useful  in  an  antl-mosquito  campaign.  The  larvae*«ating  habits  of 
the  spedes  must  be  studied  under  conditions  that  closely  approach  those 
under  which  it  b  to  be  used.  All  authorities  agree  that  an  indigenous 
fish  is  preferable.  If  an  indigenous  variety  is  not  used,  the  imported 
species  must  be  thoroughly  acclimatized  and  allowed  to  adjust  itself 
gradually  to  iu  new  habiut.  Small  fish  of  the  family  Poeciliidae,  widely 
distributed  throughout  the  tropical  and  temperate  zones,  are  the  ones 
most  extensively  employed. 
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COUNTY  HEALTH  WORK 

The  county  offers  a  mott  e£Fective  unit  of  organization  for  pr 
adequate  health  tervice  to  the  smaller  towns  and  rural  oomm 
The  need  of  such  service  was  strikingly  demonstrated  by  field  ini 
tions  conducted  in  the  Southern  States  between  the  years  1910  an* 
Study  of  the  saniury  conditions  surrounding  274,420  homes 
counties  in  eleven  states  showed  that  only  12,145,  or  4.4  per  cei 

latrine  accommodationi 
could  be  regarded  as  s 
tory  for  the  prevention 
borne  diseases.  One  h 
thirty-four  thousand  and 
or  48.8  per  cent  of  the 
had  no  latrines;  128,267 
or  46.7  per  cent  of  the  toi 
the  grossly  insanitary  op 
surface  latrines.  Only  h* 
there  were  county  heal 
partments  maintained, 
such  counties  the  sanitai 
ditions  were  better  at  tl 
of  original  inspection, 
easier  to  secure  needed  in 
ments,  and  the  advantage 
gained,  were  seldom  lost. 
In  the  development  of 
health  work  the  Board  h; 
serviceable  in  providing 
for  initial  demonstration 
contributions  have  stin 
appropriations  by  count! 
legislatures;  and  the  dem 
dons  thus  supported  are  creating  a  sustaining  public  sentiment 
state  and  county  appropriations  usually  show  wholesome  growth  fro 
to  year,  and  are  seldom  reduced  even  in  the  face  of  the  severe  eo 
depression  that  has  necessitated  curtailment  of  many  useful  fo 
service. 

SCiOPE  AND  EXTENT  OF  SERVICE 

During  the  year  1921  co-operative  projects  in  county  health  or] 
tion  were  carried  out  with  the  Board's  participation  in  seventy 
counties  in  sixteen  sutes.    The  toul  sum  appropriated  by  all  th< 
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Fig.  55. — Growth  in  funds  set  aside 
lor  county  health  work,  nine  south- 
em  sutes,  1917-1921.  Includes 
appropriations  by  states,  counties. 
International  Health  Board,  and 
other  agencies 
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ciet  which  co-operated  in  these  projects  was  f  758,904,  of  which  the  coun- 
ties themselves  provided  j344,081,  the  state  boards  of  health  f  156,658, 
and  the  Board  J177,777.  The  re- 
maining 380,387  came  from  other 
sources,  including  the  United  States 
Public  Health  Service  and  the  Ameri- 
can Red  Cross,  or  from  municipalities 
and  private  corporations  or  indi- 
viduals. 

During  the  year  1921  new  work 
was  begun  or  arrangements  for  be- 
ginning it  were  completed  in  five 
states  in  addition  to  the  twelve^  in 
which  it  was  previously  in  pro^ 
ress.  These  five  sutes  were  Florida, 
Indiana,  Louisiana,  Maryland,  and 
Missouri.  There  was  thus  a  total 
of  seventeen  states  in  which  opera- 
tions were  under  way  or  contemplated 
at  the  close  of  the  year.  The  exten- 
sion of  the  work  has  been  most  rapid 
in  North  Carolina,  which  now  has 
twenty-seven  fullr-dme  health  de- 
partments, and  in  Alabama,  which 
has  eighteen. 

The  plan  of  work  pursued  by  the 
county  health  departments  has  been 
evolved  from  experience,  is  applicable 
under  a  wide  variety  of  conditions, 
and  has  stood  the  test  of  time. 
Though  there  are  minor  differences 
to  meet  local  conditions,  the  most 
important  activities,  which  are  more 
or  less  common  to  all  the  units,  group 
themselves  under  the  following  main 
heads:  (1)  public  health  education; 
(2)  sanitation;  (3)  control  of  com- 
municable diseases;  (4)  adult  and 
child  hygiene.  The  demonstrations 
are  so  planned  as  to  enable  any 
county  to  undertake  at  the  start,  in 
a  small  way  and  with  the  least  ex- 
penditure of  money,  the  line  or  lines 
of  work  which  for  that  particular 

county  give  promise  of  yielding  the  greatest  resulu  in  lives  saved 
and  sickness  prevented.    Other  activities  are  added  and   the  health 

>  Akbguna.  Georsia.  KaiiMs.  Kentucky.  MisriMippl.  New  Mexico.  North  CaroUna. 
South  Carolina.  TennesMe.  Texas,  Vbfiaia.  West  Viriiiiia. 


Fig.  56. — Reduction  of  hook- 
worm infection  rates,  1911  to 
1921,  in  fifty-two  counties  in  ten 
southern  sutes.  Based  on  the 
original  infection  surveys  of 
1911-1914,  when  57.8  per  cent 
of  48,456  school  children  exam- 
ined were  found  infected,  and 
the  special  re-infection  surveys 
made  during  1920-1921,  when 
27.7  per  cent  of  27^24  school 
children  were  found  infected 
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dq>Artiiient  it  expanded  at  the  work  provet  effective  and  adc 
funds  are  provided. 


PERSONNEL  AND  BUDGET 

The  personnel  of  the  average  county  health  department  oonsis 
health  officer,  a  saniury  inspector,  an  office  assistant,  and  a  public 

nurse,  though  the  staff  is  enlai 
occasion  requires.  The  regul; 
sonnel  serves  on  a  full-time  b 
principle  that  is  considered  es 
to  the  success  of  the  work.  Th 
annual  budget  for  a  county  of  s 
size  is  310,000,  though  the  s 
may  be  increased  in  the  case  of 
or  more  prosperous  counties,  oi 
duoed  in  counties  whose  popi 
is  small  or  resources  limited, 
times  two  or  more  sparsely 
counties  combine  to  operate  a 
department. 

In  no  case  do  the  funds  ap] 
ated  for  the  health  departmen 
get  represent  the  total  sum  th 
county  residents  devote  to  heal 
tection.  The  work  of  the  < 
ment  invariably  stimulates  ] 
expenditures  for  sanitary  and 
improvements  that  far  excec 
amounts  of  the  county  budget 
cite  one  of  many  instances,  t} 
zens  of  Tazewell  county,  Vi 
contracted  or  paid  out  in  four  r 
during  1921  a  toul  of  {60,0 
sanitary  improvements  recomn 
by  the  health  department,  all 
the  total  budget  for  the  depai 
during  this  period  amounted  t 
33,000. 

Public  health  nurses  are  beii 
ployed  in  increasing  numbers, 
furnish  a  close  bond  of  conta 
tween  the  health  staff  and  the  ( 
When  a  case  of  communicable  < 
is  quarantined  a  nurse  visit 
the  methods  to  be  followed  in 


Fig.  57. — Average  number  of 
deaths  from  typhoid  fever  per 
hundred  thousand  population, 
nine  North  Carolina  counties. 
Record  for  years  1914  to  1917, 
before  inauguration  of  county 
health  work,  compared  with  that 
for  1918,  the  year  succeeding  itt 
inauguration 


home  and  gives  advice  as  to 

for  the  patient  and  in  preventing  the  spread  of  the  disease  to  other 

bers  of  the  family  or  to  the  community;  when  children  are  found 


Digitized  by 


Google 


*  ■.••  ' "         ^_^_„^^^^^ 

H 

b^T~' 

1 

*  * 

1-  . .                ^ 

b 

S^^^ri 

■    ^     ^^1 

^■^^E9^ 

I 

Ihl^Jw 

Fig.  58. — Health  officer  vaccinating  children  in  rural 
schcK)l  of  Mason  county,  Kentucky.  Small  towns  and 
rural  communities,  in  increasing  numbers,  are  providing 
themselves  with  health  service  of  a  type  that  has  usually 
been  found  only  in  large  cities 


Fig.  59. — ^Trachoma  clinic  at  Maysville,  Kentucky,  an- 
other feature  of  county  health  work  as  conducted  in  Mason 
county 
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Fig.  60. — Class  of  midwives,  with  their  instructor  (sea 
from  left),  Davidson  county,  North  Carolina.  Many 
the  county  health  departments  are  making  the  instruct 
of  midwives  an  important  feature  of  their  service 


Fig.  61. — Children  assembled  to  receive  diphtheria  i 
munization,  Tyndale  school,  Lenoir  county,  North  Cai 
lina.  The  Schick  test  and  toxin-antitoxin  arc  provi 
effective  weapons  in  the  county  health  departments'  fig 
against  diphtheria 
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suffering  from  defects  she  consults  with  the  parenu  and  urges  them  to 
have  the  defects  promptly  corrected;  and  she  renders  valuable  assistance 
to  the  health  officer  in  the  organization  and  conduct  of  clinics,  in  secur- 
ing the  co-operation  of  established  welfare  agencies,  and  in  carrying  out 
the  general  program  of  health  education  and  community  development. 


AGTiyrriES  undertaken 

The  report  for  1920  discussed  somewhat  in  detail  the  activities  usually 
embraced  in  the  county  health  program.  Of  the  newer  activities  under- 
taken by  several  of  the  departments  during  1921,  those  concerned  with 
county-wide  effort  for  the  control  of  malaria,  with  the  use  of  the  Schick 
test  and  toxin-antitoxin  for  the  control  of  diphtheria,  with  measures 
against  venereal  diseases,  and  with  the  improvement  of  the  physical 
condition  of  undernourished  school  children,  may  be  worthy  of  separate 
discussion. 

And-Malaria  Work.  The  malaria  operations  conducted  by  the 
county  health  departments  in  Alabama  have  been  fully  discussed  on 
pages  97  and  98.  In  other  states  also  the  departments  undertook 
campaigns  for  mosquito  control,  advised  suspected  cases  to  have  their 
blood  microscopically  examined  and  to  consult  a  physician  with  regard 
to  standard  treatment  if  found  positive,  and  in  some  instances  they  sup- 
plied free  quinine  in  malarious  districts.  In  the  towns  of  Greenville 
and  FarmviJle,  North  Carolina,  it  is  reported  that  as  a  result  of  the  anti- 
malaria  work  conducted  during  the  past  two  years  under  the  direction  of 
the  Pitt 'county  health  department,  malaria  was  reduced  at  least  75  per 
cent. 

Control  of  Diphtheria  and  Venereal  Diseases.  The  health  de- 
partments in  many  of  the  counties  made  extensive  use  of  the  Schick  test 
and  of  toxin-antitoxin  for  controlling  epidemics  of  diphtheria  in  the  late 
summer  and  fall  of  1921,  when  the  disease  became  quite  prevalent  in 
many  counties;  and  in  other  instances  effort  was  devoted  throughout  the 
year  to  the  control  of  venereal  diseases.  The  measures  against  the  latter 
disease  consisted  in  the  main  of  clinics,  the  closing  of  houses  of  prostitu- 
tion, and  caring  for  sufferers  to  insure  their  treatment  until  cured. 

Nutritional  Worlc  in  the  Schools.  The  nutritional  work  un- 
dertaken in  a  number  of  counties  effected  much  improvement  not  only  in 
the  weight  of  the  children  but  also  in  their  ability  to  keep  up  with  their 
studies  at  school.  In  Montgomery  county,  Tennessee,  373  pupils  from 
thirteen  rural  schools  gained  in  weight  within  three  to  fifteen  weeks  an 
average  of  three  pounds  each  as  a  result  of  such  simple  measures  as  serv- 
ing them  daily  with  milk  and  hot  lunches  and  urging  them  to  observe 
precautions  in  the  care  of  the  teeth,  sleeping  with  windows  open,  and  uk- 
ing  daily  a  sufficient  amount  of  outdoor  exercise.  In  one  of  the  largest 
schools  in  this  county,  with  700  pupils,  the  percentage  of  underweight 
children  was  reduced  during  the  school  term  of  1921  from  36  to  14.    In 
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Kentucky  counties  without  full-time  health  departments  have  ha 
many  as  twenty  or  more.  In  the  dty  of  Sanu  F6,  New  Mexico,  a  th 
ened  outbreak  of  scarlet  fever  was  completely  checked  by  daily  in8pe< 
of  school  children  and  exclusion  of  suspects.  The  people  had  bee 
much  alarmed  when  this  infection  appeared  in  1921,  as  several  y 
before  there  had  been  a  persistent  and  widespread  outbreak  with 
deaths  running  as  high  as  fifteen  a  day. 

Reduction  of  Hookworm  Incidence.  The  hookworm  n 
veys  carried  out  during  1920  and  1921  (see  discussion,  pages  30  to 
showed  that  the  reduction  of  hookworm  disease  has  been  greatest  in 
counties  in  which  county  health  departments  have  been  in  operat 
This  result  may  be  attributed  not  only  to  the  treatment  of  infected 
sons  but,  and  more  particularly,  to  the  improvement  in  sanitation 
has  been  effected  in  recent  years.  The  resurveys  in  their  turn  Y 
proved  effective  in  stimulating  public  interest  in  further  hookworm  < 
trol  and  in  general  health  work.  In  Baldwin  county,  Alabama, 
authorities  estimate  that  hookworm  disease  is  costing  the  county 
less  than  f  100,000  annually,  and  the  systematic  work  of  the  county  he 
department  is  gradually  eliminating  this  loss. 

CONTINUATION  AND  EXPANSION 

The  educational  value  of  the  work  and  the  demonstration  of  the  b< 
fits  to  be  derived  from  it  find  strongest  expression  in  the  action  of  the  co 
ties  year  by  year  in  providing  for  its  continuation  and  expansion.  G 
cident  with  the  increase  in  funds  there  has  been  steady  increase  in 
personnel  engaged.  The  benefits  of  the  work  in  one  county,  being  s- 
and  appreciated  in  adjoining  counties,  have  led  to  demands  for  sim 
work.  In  Kentucky  during  1921,  for  example,  six  additional  countie 
all  of  them  adjoining  counties  in  which  work  was  already  in  progres 
laid  the  foundation  for  whole-time  health  departments  to  be  organi: 
later. 

The  state  of  Ohio,  which  maintains  its  county  health  work  indeper 
ently  of  outside  assistance,  stands  at  the  head  of  the  list  of  states  w 
respect  to  the  number  of  counties  having  whole-time  health  departmen 
In  Virginia,  Alabama,  Georgia,  and  North  Carolina,  however,  the  nu 
ber  of  co-operative  county  projects  has  increased  with  great  rapidi 
The  work  has  also  spread  from  state  to  state  until,  at  the  close  of  19 
it  was  no  longer  confined  to  the  Southern  States  but  was  under  way 
contemplated  in  practically  all  sections  of  the  country. 

Not  only  are  departments  once  established  usually  continued,  but  t 
appropriations  for  maintaining  them  are  enlarged  year  by  year,  the  ran 
of  activities  undertaken  is  broadened,  and  in  the  end  the  departmen 
usually  established  at  first  on  a  trial  basis  for  a  period  of  one  to  three  yea 
have  been  made  permanent  as  the  results  they  achieved  have  demo 
strated  to  the  people  the  wisdom  of  continuing  them.  As  illustratii 
the  manner  in  which  the  funds  made  available  for  the  work  are  increast 
year  by  year,  the  record  for  the  following  five  counties  may  be  cited: 
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1917 

19x8 

14^00 

16.600 

3^5 

6.aos 

3^5 

6.30S 

a.904 

6.332 

3.904 

6.33a 

1919 

^i9ao 

193 1 

(6.400 
S.66S 

S3.500 

I10.000 

8.870 

xa.196 

S.66S 

8.74X 

9.000 

S.7oa 

8.23J 

9.000 

S.7oa 

8.48a 

9.000 

MaaoB  coanty.  Ky. 
Witaon  county.  N.  C 
Dsvidaon  county.  N.  C 
NoithnmpCon  county.  N.  C 
Lenoir  county.  N.  C 


COUNTY  HEALTH  WORK  IN  OTHER  COUNTRIES 

As  county  health  work  in  the  United  Sutes  has  been  developed  and  its 
various  lines  of  procedure  have  become  established  on  a  fairly  satisfac- 
tory basis,  it  has  in  turn  served  to  stimulate  more  active  interest  in  rural 
health  work  in  other  countries.  As  a  result  the  Board  has  been  asked  to 
aid  in  conducting  demonstrations  in  general  rural  health  programs  in  a 
number  of  countries,  including  Brazil,  France,  and  Czechoslovakia. 
During  the  year  the  first  rural  health  unit  in  Brazil  was  established 
in  the  county  of  Sertaozinho,  in  the  state  of  Sio  Paulo;  and  the  pros- 
pects are  excellent  that  within  the  next  two  years  similar  work  will  be 
developed  in  the  states  of  SSo  Paulo,  Minas,  Rio,  and  Rio  Grande  do 
Sul.  With  variations  in  working  procedure  to  meet  special  conditions, 
and  with  adequate  local  appropriations  available,  it  would  seem  feasible, 
through  the  extension  of  this  type  of  work  to  rural  regions  in  many 
quarters  of  the  globe,  to  effect  the  same  reduction  in  sickness  and  death 
rates  and  the  same  promotion  of  human  welfare  that  has  attended  simi- 
lar effort  in  the  United  Sutes. 
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TABLE  2:  Expenditures  of  the  International  Health  Board  for  the 


COUNTRT 

July  1,  1913 
Dec.31,1914 

1915 

1916 

1917 

Grand  Total 

$157,731.t8 

$333,461.91 

$506,t87.48 

$578,367.75 

Rkuef  and  Contbol  of 
hookwobu  d18babe.. 

County  Health  Work. 

Malaria  Control 

Yellow  Fever  Control 

Tuberculosis   in 
France 

93,202.74 

16,351.20 
15,138.35 
34,038.79 

234,592.13 

25,000.00 

9,877.95 
15,057.65 
48,934.18 

306,574.04 

54,496;  97 
41,863.17 

9,256.74 

664.39 

4,687.45 
27,628.35 
60,916.37 

369,988.49 

182.95 

39,978.58 

9,344.03 

51,856.24 

12,376.63 

Public    Health    Edu- 
cation  

Public  Health  Labora- 
tory Service 

Phiuppinb    Hospital 

SfiTP 

Investigation  of  Sew- 
age Disposal  at 
Rural  Homes 

FrBT.n  Staff  Salahttca, 

5,359.11 

Expenses,  etc.,  not 
Prorated     to     Spe- 
cific Budgets 

Miscellaneous 

Administration 

9,232.30 
18,191.76 
61,857.66 

Relief  and  Control  of 
Hookworm  Disease 
Southern  States^ . . 

West  Indies 

Central  America  . . . 

South  America 

Thft  F^ftflt. 

93,202.74 

38*767.33 
19,552.54 

19,466!  66 
15,476.21 

234,592.13 

89,565.64 
52,393.83 
55,379.47 

37,253  ;i9 

89,565.64 

4,343.33 

2^',822!59 

9,766.49 

529.38 

11,719.14 
3,026.99 
5,872.56 

11,889.72 
8,175.55 

3«6,574.f4 

47,565.09 
88,845.12 
88,123.29 
4,779.77 
77,260.77 

47,56S.09 

4366;63 
1,813.19 
8,786.77 
3,282.34 
5,643.52 
5,797.67 
9,971.36 

369,988.49 

53.446.11 
87,764.12 
98,483.25 
43,309.16 
84,912.45 
2,073.40 

53,446.11 

1,235.97 
2,462.59 
2,436.95 

Miscellaneous. 

Southern  States:^ 

Alabama 

Arkansas.  ........ 

Georg^ 

Kentudcy 

2,200.00 
1,278.66 
9,223.36 
8,548.71 
7,967.22 
6,585.02 
5,170.48 

liOuisiana. 

Missisfldppi 

North  Carolina 

South  Carolina 

Tennessee 

Texas 

■In  September.  1917.  the  hookworm  work  in  the Southeni  Statee  begftii  to  be  •beorbed  in  the 
beins  longer  in  tome  itatee  than  in  others,  it  wee  not  poMible  to  nnnotmee  ontU  the  end  of  1020 
reguuu-  functions,  reeponeibiHty  for  »U  efforts  direotMtowmrd  the  relief  snd  eontrolof  hookworm 
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STATISTICAL    TABLES  137 

Years  IQ13-IQ14  to  192 ly  Incluswe^  Covering  AU  Activities 


1918 

1919 

1920 

1921 

Total 

$1,131,862.86 

$1,436,355.09 

$1,658,572.61 

$1,701,185.96 

$7,493,624.65 

457,053.94 

509,091.99 

621,520.98 

457,486.99 

3,050,411.30 

2,494.53 

2,439.25 

8,182.77 

167,766.19 

181,064.69 

26,489.29 

34,965.08 

133,929.02 

160,551.39 

440,410.33 

46,639.17 

94,526.42 

139,757.40 

239,067.53 

571,187.72 

433,030.43 

602,775.78 

518,013.51 

369,540.31 

1,965,216.27 

36,642.82 

38,367.71 

68,373.54 

89,094.44 
16,109.70 

254,111.88 
16,109.70 

12,500.00 

6,500.00 

44,000.00 

4,288.01 

778.60 

11,090.11 

5,345.82 

21,701.87 

26,074.89 

38,936.96 

131,208.43 

23,034.17 

46,901.63 

51,248.30 

69,662.90 

266,863.11 

73,444.68 

78,306.67 

91,472.20 

122,990.66 

671,961.11 

457,953,94 

509,091.99 

621,520.98 

457,486.99 

3,050,411.30 

87,284.68 

110,860.17 

136,019.06 

15,730.39 

540,471.04 

57,800.06 

48,457.24 

61,867.73 

86,541.60 

621,367.03 

113,545.86 

111,684.19 

98,303.98 

77,920.73 

662,993.31 

97,031.00 

157,555.86 

206,486.22 

160,422.24 

669,684.25 

97,932.47 

80,014.39 

113,472.66 

121,806.46 

632,117.94 

4,359.97 

520.14 

6,381.44 

6,066.67 

33,877.73 

87,284.58 

110,860.17 

136,019.06 

15,730.39 

540,471.04 

5.922.09 

5,283.74 

17,256.71 

34,041.84 

2,784.41 

5,247.00 

5,418.95 

'4,604.21 

4,625.39 

39,808.09 

2,064.97 

1,978.40 

16,599.03 

37,475.52 

1,317.93 

1,370.18 

6,309.34 

9,427.52 

15,773.21 

»),769.72 

75,639.72 

15,775.89 

13,924.04 

10,463.00 

55,020.97 

13,870.12 

14,754.86 

17,210.63 

66,318.91 

6,642.20 

10,201.59 

13,633.22 

64,649.32 

9,362.85 

22,380.20 

14,723.99 

69,784.43 

pcocnuns  of  Um  ni>idly  deYeloping  oounty  departmenta  of  health.  The  period  of  tranaition 
that  in  an  the  atatea  the  oounty  health  departmenta  would  henceforth  aaaume  aa  one  of  their 
and  other  aoU-borne  c" 
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TABLE  2:  Expenditures  of  the  International  Health  Board  for  the 


AcnviTiy  State,  and 
CJouimiT 


July  1,  1913 
Dee.314014 


Rbloef  and  Control  op 
hookwobm  di8ba8b — 
Continued 
Southern  SUtes— Conf  d 

VirginiA 

Adminifltration 

County  Dispensary 

Work  in  the  South 

Resurveys 


West  Indies: 

Antigua 

Barbados  (survey).. 
British  Guiana^  . . . 
Cavman  Islands 

(survey) 

Dutch  Guiana ' 

Grenada 

Jamaica 


Porto  Rico 

Santo  Domingo 

(survey) 

St.  Lucia 

St.  Vincent 

Tobago  (survey) . 

Trinidad 

Administration. . . 


Central  America: 
British  Honduras 

(survey) 

Costa  Rica 

Guatemala 

Nicaragua 

Panama 

Salvador 

Administration — 


South  America: 

Brasil 

Colombia . . 


1915 


38,707.33 

3,780.06 


9,711.36 


7,003.76 


4,742.30 
4,335.18 


9,134.67 


19,55334 


9,174.60 
185.53 
375.00 

9,817.41 


$6,622.97 
4,796.92 


1916 


52,393.83 

1,738.23 

13,366 166 


3,260.93 
10,593.37 


6,048.76 
4,834.00 


8,242.19 
4,376.29 

55,379.47 


16,913.06 
10,432.69 

7,587.80 
18.828.55 


1,617.37 


$7,403.71 


88,845.12 
0,316.68 
1,651.31 

18,554.45 


11,672.46 
10,154.65 


6,295.20 
6,825.15 


15,104.04 
9,271.18 

88,133.29 

4,273.47 
18,089.98 
11,954.29 
18,430.69 
24,449.62 
10,925.24 


4,77f.77 
4,779.77 


1917 


$6,337.15 


87,764.12 

4,758.87 

19,23i!23 

1,795.16 

19,168.40 

7,778.80 


6,865.60 
9,384.18 
1,072.22 
10,898.37 
6,811.29 

98,483.25 


21,752.31 
13,346.70 
19,418.74 
22,881.75 
21,083.75 


43,399.14 

43,309.16 


^  For  administrative  reasons  British  and  Dutch  Guiana,  ahhoo^  on 
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STATISTICAL    TABLES  I39 

Years  igi 3-1914  to  1921^  Inclusive^  Covering  All  Activities — Confd 


1918 


1919 


1920 


1921 


Total 


$5,947.86 
8,749.79 


57,8a0.06 


16,504.11 


4,389.11 
1,833.74 
3,937.85 


8,152.28 
6,383.25 


12,301.48 
4,298.24 

113,545.86 


21,330.40 
20,816.27 
22,454.30 
24,312.26 
17,573.90 
7,058.73 

97,$3I.M 

97,031.00 


$10,012.42 
10,577.32 


48,457.24 


9,984.28 


613.23 


9,832.48 


8,109.32 


15,293.43 
4,624.50 

111,684.19 


20,492.01 
19,514.73 
26,164.44 
18,565.05 
17,162.10 
9,785.86 

157,555.86 

155,430.38 
2,125.48 


$14,965.17 
6,032.20 


61,857.73 


486.37 


570.34 


18,400.09 
7,823.35 

1,077.07 
11,444.57 


16,016.71 
6,039.23 


20,219.60 
17,126.43 
18,745.12 
20,061.02 
14,973.80 
7,178.01 

3$6,486.22 

193,560.95 
12,925.27 


15,730.39 
85,541.6$ 


1,281.02 


12,917.66 


16,949.24 
18,290.86 


8,545.88 
17,489.50 


10,067.44 
77,92$.73 


14,061.66 
15,362.58 
21,479.43 
23,496.22 
3,520.84 


15$,422.M 

131,787.27 
18,634.97 


$51,289.28 
25,359.31 

4,796.92 
15,730.39 

521,367.$3 

19,593.84 

1,651.31 

89,052.88 

1,795.16 
52,592.13 
37,364.32 
49,119.66 

26,114.21 

1,077.07 
60,203.91 
49,251.26 

1,072.22 
86,990.89 
45,488.17 

662,993.31 

4,273.47 
142,033.62 
108,739.22 
134,655.52 
162,411.88 
85,289.63 
25,639.97 

659,584.25 

625,898.53 
33,685.72 


the  mainland  of  South  America,  are  considered  West  Indian  colonies. 
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TABLE  2:  Expenditures  of  the  International  Health  Board  for  the 


AcnviTT,  State,  and 

COUNTBT 

July  1,  1913 
Dee.31,1914 

1916 

1916 

1917 

ReUBF  and  Ck>NTROL  OF 

HOOKWOBU      DiBBASB 

Continued 

The  East: 

$19,466.64 

137,253.19 

$77,260.77 

$84,912.45 

UncinariafliR     Com- 

mission to  Orient. 

Australia 

British  North  Bor- 

15,504.31 

19,406.36 

16,572.64 

neo 

British  Solomon  Is- 

lands (survey) . . . 

Ceylon 

2,673.67 

21,585.84 

30,340.66 
3,981.58 

rhifiA 

EKVDt 

19,466.66 

6,608.12 

Fiji 

3,386.37 
327.66 

6,776.92 

Java  (survey) 

India  (survey) 

Mauritius  (survey) 

Papua  and  Queens- 
Seychelles  Islands .  . 

4,074.84 
7,409.69 

"689.66 

3,933!29 

Siam 

6,147.52 

6,458.57 

Administration 

12,478.63 

22,473.73 

10,298.21 

Miscellaneous: 

15,476ii 

2,t73.4$ 

Research     in     Life 

History  of  Hook- 

worm   Eggs    and 

Larvae 

Study  of  Methods  of 

Diagnosing  Hook- 

worm Disease 

Conferences,  Health 
Officers  of  South- 

em  States 

2,073.40 

Motion  Picture  Film 

on        Hookworm 

Disease 

Lectiure  Charts 

Salvador,     Portable 

House  and  Office. 

Salvador,  Loss  from 

Earthquake 

Thymol 

15,476. 2i 

Dutch  Guiana,  Care 

and    Storage    of 

Motor  Boat  and 

SuppUee 
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STATISTICAL    TABLES  I4I 

Yeats  IQ13-IQ14  to  1921^  Inclusiviy  Coveting  All  Activities — Cont*d 


1918 


1919 


1920 


1921 


Total 


$97,932.47 


36,041.44 
12,400.87 


6,579.84 


18,633.50 
8,089.06 

13,042.15 
4,145.61 
4,359.97 


2,990.76 


17.40 
945.35 
406.46 


$8«,014.39 

15,962.95 


32,497.87 
12,187.58 


8,291.90 

7,514.66 

3,619.43 

52$.14 


43.95 


476.19 


$113,472.55 


35,417.41 
3,106.23 


33,779.28 


7,810.00 
5,688.56 


4,643.03 

15,850.03 

7,178.01 

5,381.44 


2,488.71 
2,817.73 


75.00 


$121,805.46 


39,912.29 

7,440.10 

1,378.85 
23,689.34 


498.64 


12,496.30 


18,429.18 

17,960.76 

6,066.57 


3,618.83 
500.00 


1,584.74 


363.00 


$632,117.94 

51,483.31 
91,232.65 

10,546.33 

1,378.85 
180,006.84 

28,570.03 
26,074.78 
15,241.77 
327.66 
20,306.30 

5,688.56 

22,708.34 
32,956.03 
67,442.11 
78,154.38 
33,877.73 


3,618.83 

543.95 

7,552.87 


4,402.47 
17.40 

1,496.54 

406.46 
16,476.21 


363.00 
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TABLE  2:  Expenditures  of  the  InUrnationd  Health  Board  for  the 


Activity,  State,  and 
Country 

July  1,  1913 
Dec.31,1914 

1915 

1916 

1917 

County  Health  Work* 

$ 

$ 

$ 

$183.95 

Florida 

Georgia 

TCftllPIW     T   r  T  ...... , 

Kentucky 

T'Oniffiapa,  .,.,., 

Maryland  t  t  ..... . 

182.95 

Mifl^ssippi 

Missouri 

New  Mexico 

North  Carolina 

South  Carolina 

Tennessee ......... 

Texas 

Virrinia.  ........ 

West  Virginia 

Administration 

Malaria  Control 

Southern  States: 

Alabama 

Arkansas 

Geor^ 

Louisiana 

Mississippi 

Missouri 

North  Carolina 
South  Carolina 

Tennessee 

Texas. 

Virginia 

Administration 

Foreign  Countries: 

Ecuador 

Argentina 

Brazil 

Nicaragua 

Porto  Rico 

Miscellaneous: 
Conference  of 
Malaria 
Workers 

54,496.97 

11,164!  58 
43,392!  39 

39,978.58 

4,276  !23 
35*  762!  35 

>  Id  September,  1917,  the  bookworm  work  in  the  Southern  States  began  to  be  absorbed  in  the 
being  longer  in  some  states  than  in  others,  it  was  not  possible  to  announce  until  the  end  of  1920 
regular  functions,  responsibility  for  all  efforts  directed  toward  the  relief  and  control  of  hookworm 


STATISTICAL   TABLES  I43 

Years  JQJJ-JQ14  to  1921^  Inclusive^  Covering  All  Activities — Confd 


1918 

1919 

1920 

1921 

Total 

$2,494.53 

$3,439.25 

$8,183.77 

4,494;  66 

$167,765.19 

18,231.36 

237.75 

4,338.17 

6,316.99 

16,316.41 
5,618.28 

$181,064.69 

18,231.36 
237.76 

4,338.17 
10,810.99 
16,316.41 

6,618.28 

2,494.63 

2,264.26 

**967;64 

1,762.59 
16,662.72 
600.00 
10,837.52 
14,413.38 
17,661.97 

6,704.32 
15,662.72 
600.00 
11,794.66 
14,413.38 
17,661.97 

.? 

"i76.*66 

'2,73i.*73 

14,686.42 
12,766.66 
13,972.74 
4,164.66 
10,198.70 

14,686.42 
12,766.64 
13,972.74 
7,071.29 
10,198.70 

26,489.39 

34,965.08 

133,929.03 

150,551.39 

440,410.33 

4,749.62 

1*3,665!  66 

8,906.92 

7,048.90 

1,230.86 

30,699.94 

27,637.43 

7,660.06 
4,777.16 

16,666.98 
46,461.64 

1,230.86 

63,629.82 

170,726.42 

1,471.37 

21,746.27 

2V,i67.*37 

22,929.88 

21,186.61 

1,471.37 

7,626.13 
13,942.74 

1,969.94 
11,472.34 

6,284.84 

6,032.20 

18,676.30 
13,321.90 
1,512.66 
10,347.23 
831.66 
10,198.68 

26,202.43 
27,264.64 

3,482.60 
21,819.57 

6,116.49 
16,230.88 

"292.'65 

4,696.69 

*426.*66 
6,446.18 

6,66i.*62 

*6,662;6i 
24,914.84 

4,696.59 

6,661.02 

292.06 

7,088.17 

30,360.02 

: 

1,810.36 

246.00 

2,066.36 

procFuns  of  the  npidly  derelopinc  eooxity  depaitmentt  of  health.  The , ..^ 
that  in  all  the  vtatee  the  eounty  health  departments  would  heneeforth  aaeume 
and  other  toil-bonie  dieeaece. 


of  transition 
as  one  of  their 
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TABLE  2:  Expenditures  of  the  InUrnaiional  Health  Board  for  the 


AcmniT,  State,  and 

COUNTBT 

July  1,  1913 
Dec.  31, 1914 

1916 

1916 

1917 

MaLABIA          CoNTBOIi— 

ConHnuid 

Miscellaneous— Confd 
Study  of  Source 
of   Blood 
Meals  of 
Anopheles 
Mosquitoes. . 

% 

% 

1 

$ 

Yellow  Fever  Contbol 
Yellow  Fever  Com- 
mission   

East  Coast  of  Brazil 

and  Caribbean. . . 

Brazil   

41,863.17 

41,863.17 

9,344.03 

7,727.74 
1,616.29 

Ecuador  r .  ■,  ,  ■, 

Guatemala 

Mexico  and  Central 

America 

Peru 

Salvador 

% 

Epidemic  Work 

TUBEBCULOSIS  IN 

France 

51,856.24 

Inauguration  of 
Work 

18,671.74 
18,292.10 

Department  of  Or- 
ganization  

PubUc  Health  Divi- 
sion   

Central  Administra- 
tion   

Educational  Divi- 
sion   

5,316.39 

Medical  Division . . . 
Contingent  Fund. . . 

9,576.01 

PuBUC  Health  Educa- 
tion 

9.256.74 

12,376.63 

Department  of  Hy- 
giene, S&o  Paulo  . 
Institute  of  Hygiene, 

PubHc    Health    In- 
stitutes  

179.59 

Fellowships. 

Adviser  m  Medical 
Education 

971.85 
11,225.19 
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STATISTICAL   TABLES  145 

Years  IQ13-1914  to  1921^  Inclusive^  Covering  All  Activities — ConCd 


1918 

1919 

1920 

1921 

Total 

$ 

$ 

% 

$165.63 

$165.63 

46,^9.17 

94,526.42 

139,757.40 

239,057.53 

571,187.72 

44,271.12 

83,717.13 

177,579.16 

2,897.97 

29*,473;98 
14,267.22 

48,396.77 
967.82 

^8*574;  98 

'*46i.'36 
1,698.06 

4,514.26 

461.30 

108,143.79 

15,235.04 

**896;7i 

3,926.26 
23,539.03 

156,562.54 
80,335.63 

156,562.54 

80,335.63 

4,816.97 

23,539.03 

433,«30.43 

602,775.78 

518,013.51 

359,540.31 

1,965,216.27 

18,671.74 

139,364.76 

47,281.28 

186,646.04 

76,191.46 

101,473.08 

177,664.54 

80,037.65 

72,394.12 

86,310.67 

89,575.04 

346,609.48 

85,755.19 
267,237.59 

141,053.34 
389,328.32 

135,920.64 
80,226.08 

79,839.90 

40,621.01 

750.00 

447,885.46 

786,989.01 

750.00 

36,642.82 

38,367.71 

68,373.54 

89,094.44 

254,111.88 

32,788.84 

23,582.57 

29,929.01 

24,727.16 
204.51 

111,207.17 
204.51 

'2,353!98 

13,ii8;47 

38,409!  84 

3,466.64 
60,696.13 

3,466.64 
115,550.27 

1,500.00 

1,666.67 

14,391.86 

10 
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TABLE  2:  Expenditures  of  the  InUmationd  Health  Board  for  Vie 


AcnviTT,  State,  and 

CoUNttlT 

July  1,  1913 
Dec.31,1914 

1915 

1916 

1917 

Public  Health  Educa- 
tion— Continued 
Medical  Commission 

toBraiil* 

Study  of  Teaching  of 
Hy|dene  and  Pub- 
lic Health  in  Med- 
ical Schools 

1 

$ 

•9,256.74 

$ .-.. 

Public  Health  Laboba- 

TOBT  Sbbvigb 

United  States: 

Kansas 

Foreign: 

Guatemala. . . . 

Nicaragua 

Salvador 

Administration 

Miscellaneous 

Czechoslovakia  Pub- 
Uc  Health  Work.. 

Paris  Conference  on 
International  No- 
menclatiu^  of 
Causes  of  Death. 

Compilation  of  Min- 
ing Sanitary  Code 

Survey  Pubhc 
Health    Adminis- 
tration in  Massa- 
chusetts   

Investigation   of 
Powdered  Milk  . . 

Medical  Commission 
to  Brawl* 

Visit    of    Brazilian 
Scientists  to 
United  States 

British    Advisory 
Committee 

Field    Equipment 
and  Supplies 

Surveys  and  Exhibits 

Pamphlets    and 
Chartfl 

15.138.35 

2,661.36 

742.88 
11,421.16 

847.86 
1,844.12 

-(2,279.03) 

I5,057.W 
1*6,667;66 

27,638.35 

9,256.73 
18,37i!62 

18,191.76 

2,464.68 
13,854.57 

1,335.66 

Library 

Express.    Freight, 
and  Exchange — 

Refunds  which  could 
not    be    credited 
direct  to  budget  . 

536.85 

*  Represents  one  half  total  expenditure. 
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Years  1913-1914  to  1921,  Inclusive^  Covering  All  Activities— Cont'd 


1918 


1919 


1920 


1921 


Total 


34.69 


$9,256.74 


34.69 


16,1$9.7$ 

2,539.88 

307.50 
85.18 

VOnt.njrt 

12,192.80 


16,1$9.7$ 

2,539.88 

307.50 
85.18 

VOnttirx 

12,192.80 


23.034.17 


46,901.63 


51.148.30 

12,708.81 

615.30 


59,652.90 

20,736.31 


3,000.00 
14,970.85 

3,999.49 


1,063.83 


26.09 


23,434.94 
16,870.71 

5,499.50 


1,070.39 


1,467.27 
500.00 


5,996.96 
23,528.78 

5,873.33 
557.85 


125.98 


7,660.12 


4,982.25 
13,437.76 

10,153.44 
2,557.04 


2S6.853.11 

33,445.12 

615.30 
125.98 

1,493.36 

500.00 

9,256.73 

7,660.12 

2,561.36 

40,621.71 
127,513.10 

27,709.28 
1,844.12 

5,785.96 
-(2,279.03) 
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Campxche,  Mexico 11 

Canada: 

FcUowshipt 52 

Canal  Zone 39 

Cannanore  Jail,  Madras 67,  71 

Carbon  Tetrachloride 48 

Carnatic  Mills  (Madras) 67, 71-72 

Carter,  Dr.  H.  R x 

Central  America xi,  2, 6, 12, 15, 39, 58 

See  also  Names  of  countries. 
Cetlon: 

Public  health  policy 42 

Fellowships 52 

Also ix,  xii,  90 

Chagas,  Dr.  Carlos 59 

Charlevillb — ^Dalbt  Area,  Queensland 72, 75 

Chenopodium,  see  Oil  of  Chenopodium. 

Chickens  as  Carriers  of  Hookworm  Disease 82 

Children: 

Hookworm  surveys  amon^  children  in  Southern  States 28-31 

Percentage  of  hookworm  mfection  in  Queensland 75 

Hookworm  infection  rates  in  Siam 76-77 

Hookworm  infection  rates  in  Jamaica 79 

Dosage  of  quinine  in  malaria  control 100 

Nutritional  work  in  schools 117-118 

Scarlet  fever  at  SanU  Fc,  New  Mexico 120 

See  also  Hemoglobin. 

China xii 

Chingleput  Town  Reformatory,  Madras 71 

Clarke,  J.  L x 

Clermont,  Queensland 75 

Cloncurrt — ^Hughenden  Area,  Queensland 72 

ConcBATORE  (District)  Madras 67 

ConcBATORE  Jail,  Madras 71 

Colombia: 

Fellowships 52 

Percentage  of  hookworm  infection 78 

Also ix,13,48 

See  also  Buenaventura,  Colombia. 

Commission  for  Prevention  of  Tuberculosis  in  France: 

Resume  of  work 22,25-26 

Dispensaries  and  sanatoria 25-26 

Expenditures 136-137, 144-145 

Connor,  Dr.  M.  E xi,  10, 62, 109 

Cort,Dr.W.W 36,46,48,49,62,66,81,86 

COSAMALOAPAN,  MeXICO 11 
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Costa  Rica: 

Work  of  hookworm  control  assumed  by  government 39-40 

Fellowships 52 

Also ix,48 

County  Health  Work: 

Malaria  control ;••:•••. ; 18,21,97-98 

Development  of  organization  in  Brazil 35-36 

Devebpment  of  departmenu  in  the  Southern  States 55 

Personnel  and  budgets 56, 114 

Experiment  in  county  health  administration,  Washington  County, 

Maryland 56-57 

Field  investigations  in  the  Southern  States 112 

Appropriations  for  co-operative  projects 112-113 

Plan  of  work 113-114 

Public  health  nurses 1 14, 1 17 

Newer  activities 117-118 

Nutriuonal  work  in  schools 117-118 

Results  of  co-operative  projects 118-120 

Table  showing  annual  increase  in  funds 121 

Stimulates  interest  in  foreign  countries 121 

Expenditures 136-137,142-143 

Covington,  Dr.  P.  W ix,  x 

Crossstt,  Arkansas 97 

Crowell,  F.  E xi 

CuUx  (Mosquito) 93 

Czechoslovakia: 

Fellowships 52 

Commission  to  study  public  health  administration 60-61 

Plans  and  procedure  of  the  Ministry  of  Health 60-61 

Also xii,  1,50, 56, 121 

Dahomey,  Africa 14 

Dalby,  Queensland,  ///  Charlbville— Dalby  Area,  Queensland. 

Darjeeung  (District)  Bengal 67 

Darung,  Dr.  S.  T xii,  4,62 

Darwin,  Northern  Terrftory 72 

Davies,  Dr.  W.  H xi 

Daviess  County,  Kentucky 118-119 

Dermott,  Arkansas 97 

DERBHiifER,  Dr.  F.  W ix 

Devarshola  Estate,  Madras 71 

Dindigul,  Madras 67, 69 

Diphtheria  Control 117, 119-120 

Dispensaries 42, 60 

See  also  Commission  for  Prevention  of  Tuberculosis  in  France. 

DOCHBRTY,  Dr.  J.  F X 

Doos,  ///  Animals. 
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Hookworm  Disease,  Diagnosis: 

Stool  ezamination  technique 47 

Willis  salt-floution  method 48, 90 

Differentiation  of  hookworm  and  strongyloid  larvae 48»  91-92 

Lane  levitation  method 90-91 

Hookworm  Disease,  Infection: 

Rates  in  Jamaica 38, 78-79 

Rates  in  Madras  presidency 67-72 

Affected  bv  jail  life 70 

Hemoglobm  indices 70, 71 ,  72, 76, 77, 79 

Incidence  in  Australia 72, 75-76 

Among  children  in  Queensland 75 

Rates  m  Papua 75-76 

Rates  in  Siam 76-77 

Rates  among  prisoners  in  Siam 77 

Rates  in  Dutcn  Guiana 78 

Rates  in  Porto  Rico 78 

Rates  in  Colombia 78 

Pi^  and  chickens  as  carriers , 82 

Epidemiologic  study  in  Trinidad 82,  85 

Among  the  San  Bias  Indians 87-88 

Severity  estimated  by  counting  ova  in  microscopic  field 91 

Hookworm  Disease,  Relief  and  Control: 

In  Richmond  County,  Virginia 28-30 

Resurvejrs 30-32, 120 

Work  of  Board  in  Southern  States  completed 32-33 

Resurvcy  in  Brazil 33-35 

Government  appropriation  in  Panama 39 

Government  control  in  Central  America 39-41 

Government  aid  in  the  Far  East 41-42 

Miscellaneous  government  and  voluntary  effort 45-46 

Field  studies 47-49 

In  Madras  presidency 68-72 

Resultt  in  Sumatra 79-80 

Economy  in  field  operations 86 

Simplified  plan  of  procure 86-87 

Tables  showing  examinations  and  treatments 124-134 

Expenditures 136-141 

Hookworm  Disease,  Treatment: 

Value  of  mass  treatment 46-47 

Further  testt  with  anthelmintics 47-48 

Carbon  tetrachloride  given  to  dogs 48 

Resultt  in  Jamaica 78-79 

Plans  for  heavily  and  lightly  infected  areas 86-87 

Mass  treatment  in  absence  of  latrines 87 

See  also  Names  of  drugs. 

Hookworms: 

Studies  on  eggs  and  Urvae  in  the  soil 48, 81-82, 85-89 

Differentiation  of  hookworm  and  strongyloid  larvae 48, 91-92 

Action  of  sea-water  on  larvae 48-49 

Necator  suilluf 82 

Negators  (Necator  americanuf) 68, 69 
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Hookworms — conHnued 

Mij^ration  of  larvae  in  soil 85 

Position  of  larvae  in  the  toil 85-86 

E£fect  of  salt  on  viability  of  eggs  and  larvae 87-88 

Modified  Baermann  apparatus  for  recovering  larvae  from  the  soil 
48,88-89 

Howard,  Dr.  H.  H viii,  xii,  21, 106 

HUOHBNDXN,  QUBSlfSLAlfD,  ///     ClONCURRT — ^HUGHENDSN     ArBA, 
QUBSNSLANO. 

HuLSB,  F.  E X 

Htdrick,  Dr.  J.  L zi 

Impounding  of  Water,  ///  Malaria  Control. 

India ix,  47,  48, 106 

See  also  Names  of  places. 

Indian  Research  Fund  Association note  47,  67 

Indiana ix,  113 

International  Health  Board: 

Survey  of  activities 1 

Yellow  fever  control 1-15,106,109-110 

MaUria  control 15-22,93-105 

R^um^  of  tuberculosis  work  in  France 22,  25-26 

Hookworm  control 26-49,67-92 

Termination  of  hookworm  work  in  Southern  States 32-33 

Rural  sanitation  in  Brazil 35 

Saniution  in  the  West  Indies 36-39 

Public  health  in  Central  America 39-41 

Work  in  the  Far  East 41-45,76-77,79-80 

Modification  in  field  procedures 46-47 

Devebpment  of  schools  of  hygiene 49-51 

Fellowships 51-52 

Extension  courses  in  public  health 52 

County  health  work 55-57, 112-121 

Contributions  to  county  health  budgeu 56 

Public  health  laboratones 57-59 

Assistance  to  nurses'  training  school  in  Rio  dc  Janeiro 59-60 

Institute  of  public  health  at  Prague 60-61 

Reports  and  publications  issued 61-64 

Fidd  operations 86-87 

Anti-mosquito  measures 93, 99, 106-111 

Sudstical  Ubles 122-134 

Expenditures 136-147 

Inofstiiaiions  on  thi  Control  of  Hookworm  Disease,  by  W.  W.  Cort, 

D.  L.  Augustine,  J.  E.  Ackert,  F.  K.  Payne,  and  G.  C.  Payne. .    66 
Iquitos,  Peru,  ///  Yquttos,  Peru. 
Italy 2 

Jacarepagua,  Brazil 86 

Jacocxs,  Dr.  W.  P ix 
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Jails  ahd  pEirrrEiniA&iES,  see  Caitnamore  Jail,  Madras;  Com- 
BATORE  Jail,  Madras;  Hookworm  Disease,  Imfectioh; 
Parchmam  pEMTTEirnART,  SuwrLowER  Couimr,  Mississippi; 
TiucHiiropoLT  Jail,  Madras. 

Jalap  Powder 48 

Jamaica: 

Popular  interest  in  public  health ^ 

Appointment  of  health  officer 58-39 

Average  hookworm  infecuon  rates 78-79 

AUo ix,  27,56.48 

Jannet,  Dr.  J.  H viii,  xi,  zii 

Johns  Hopkins  UNiVERsmr — School  op  Hygiene  and  Public 

Health ni,  50,  56,  81 

Johnson,  E.  B x 

Johnson,  H.  A x,  xii 

Jordan,  E.  O Tii 

Kaltanapanadal  Tea  Estate,  Madras 67 

Kansas iz»  56^  note  113 

See  also  Geary  County,  Kansas. 

Kendrick,  Dr.  J.  F ix,  47, 66, 67 

Kentucky ix,  56,  note  113,  118, 120 

See  also  Names  of  counties. 
kugler,  i.  j 67 

Laboratories: 

Relation  to  public  health  administration 57 

In  Europe 58 

In  the  Southern  Sutes 58 

Laboratory  Technique,  see  Hookworm  Disease,  Diagnosis. 

Lake  Charles,  Louisiana 94 

Lake  Village,  Arkansas 97 

Lambayequb  (Department)  Peru 4 

Lambayeque  (Town)  Peru 11 

Lambert,  Dr.  S.  M viii,  ix,  63, 75 

Lampang,  Siam 76 

Lane,  Col.  Sir  Clayton 45,  47, 67, 90, 91 

Lane  Levitation  Method,  ///  Hookworm  Disease,  Diagnosis. 

Lanza,  Dr.  A.  J xi,  42 

La  Puebla— Rivas,  Nicaragua 98-99,  109-110 

Late  German  New  Guinea viii,  27 

Latrines: 

In  Richmond  County,  Virginia 29-30 

In  Federal  District,  Brazil 33-35 

In  Trinidad 37 

In  Fiji 41 
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Latrines — continued 

In  British  Honduras 46, 77 

In  the  Southern  States 112, 118 

Also 86,87 

Leach,  Dr.  C.  N viii,  iz,  zii 

Le  Prince,  J.  A 63, 109 

Leptospira  icteroides  (Yellow  Fever  Bacilli) 14 

LiBERTAD,  Peru 4, 6 

Lima,  Peru 109 

Lionel  Town  Hospital,  Jamaica 78 

LoNGLEY,  F.  F xi,  42 

LONGREACH — EmERALD  AREA,  QUEENSLAND 72,  75 

Lonoke,  Arkansas 106 

Louisiana x,  56, 93, 113 

See  also  Lake  Charles,  Louisiana;  Mound,  Louisiana. 

Lower  ParX  (Dutch  Guiana) 38 

Lower  Surinam  (Dutch  Guiana) 38 

Lyons,  France 58 

Lyster,  Dr.  T.  C xi 

McKay,  Dr.  A.  L ix 

Madras  (City)  India: 

Percentage  of  hookworm  infection 67-68,  71-72 

Madras  (Presidency)  India: 

Government  aid  in  hookworm  control 41-42 

Campaign  against  hookworm  disease 67 

Percenuge  of  hookworm  infection 67-72 

See  also  Names  of  towns  and  cities. 

Madura,  Madras 69 

Magoon,  E.  H X 

Mabarat,  Siam 76 

Malabar,  Madras 69,  71 

Malaria  Control: 

Resulu  of  field  experiments 15-16 

Use  of  top  minnow 16,21,22,93,98,103-104, 106, 110 

Per  capita  cost 16 

Sute  budgets 16-17 

Intensive  demonstrations  and  municipal  governments 18 

Quinine  treatment 18, 21, 22 

County  as  the  unit  of  operations 18,  21 

Field  experiments  continued 21-22 

Tests  in  screening  of  houses 22 

Mosquito  control  in  Nicaragua  and  Porto  Rico 22 

In  Trinidad 37 

Anti-mosquito  measures  in  Southern  Sutes 93-94, 97 

Results  and  costs 93-94 

Economic  value 94 

Legislative  appropriations 97 
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Malaeia  CojrmoL^cofUinMed 

InArkaiUAt 97 

InAUbanu 97,98 

Work  of  county  health  dq>artmenu 97-98, 117 

Cott  of  fish  control 98 

And-motquito  measures  under  tropical  conditions 98-99 

Resulu  and  per  capita  cost  in  La  Puebla-Rivas,  Nicaragua 99 

Sterilization  of  carriers 99-103 

Determining  carriers 103 

Field  studies  at  Mound,  Louisiana 103-104 

By  impounding  water  in  bayous 104 

Survey  in  Missouri 105 

Use  of  fish  as  anti-mos<}uito  measure 106, 110-111 

Use  of  fish  in  Rivas,  Nicaragua 109-110 

Use  of  fish  in  Southern  Sutes 1 10 

Expenditures 136-137,142-144 

Also X 

Sr/  also  Fish;  QunmiE. 

Managua,  Nicaragua 109 

Manantoddt  Estate,  Madras 71 

Manzanillo,  Mexico 12 

Marshall,  Dr.  H.  K. xi 

Maryland 56, 113 

See  also  Washington  County,  Maryland. 

Maryland  State  Department  op  Health 56 

Mass  Treatment,  ///  Hookworm  Disease,  Treatment. 
Maurthus: 

Government  control  in  hookworm  measures 27,  41 

Maya  ctfies,  Yucatan 9 

MazatlXn,  Mexico 2, 9, 12 

Merida,  Yucatan 6,9,11,109 

Mexico: 

Felbwships 52 

Also xi,  xii,  2, 6,  9, 10, 12,  14,  58,  59 

See  also  Names  of  towns  and  states. 

Meyer,  E.  C 61 

Mhaskar,  Dr.  K.  S 47,66,91 

Michigan 52 

MiELDAZIS,  J.  J JC,  xii 

Migration  op  Hookworm  Larvae,  see  Hookworms. 

Milk  Supply 118 

Miller,  Dr.  F.  A ix 

MiNAS  Geraes  (State)  Brazil 121 

Mississippi: 

Malaria  control  in  Bolivar  and  Sunflower  counties 21-22 

Also X,  17,  21,56,58,93,97,  103.  note  113 

See  also  Parchman  Penitentiary,  Sunplowsr  County,  Miss- 
issippi; RuLBviLLx,  Sunflower  County,  Mississippi;  also 
Names  of  counties. 
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Nfississippi  Department  op  Health 99 

Missouri: 

Malaria  survey 105 

Also X,  17,  56,97,113 

Missouri  State  Board  op  Health 105 

MoLLOY,  Dr.  D.  M ix,  xi,  48, 90, 109 

Monroe,  Dr.  W.  M xi,  xii 

montgolfert  couhty,  tennessee 117,  118,  119 

Montpellier,  France 58 

Morgan  County,  Alabama 98 

Mosquito  Control,  see  Malaria  Control;  Yellow  Fever. 
Mound,  Louisiana: 

Studies  and  experiments  in  malaria  control 22, 103 

MuDis  Tea  Estate,  Madras 67,  72 

MuENCH,  Dr.  Hugo,  Jr x 

Nancy,  France 58 

Natal,  Brazil 13 

National  Malaria  Committee 103 

Necators,  see  Hookworms. 

Nbgapatam,  Madras 67, 69 

New  Guinea,  see  Late  German  New  Guinea. 

New  Jersey  Agricultural  Experiment  Station 106 

New  Mexico x,  56,  note  113 

See  also  Santa  F£,  New  Mexico. 

New  South  Wales 27, 72 

New  Yorx  State 52 

Nicaragua: 

Tests  in  mosquito  control 22 

Establishment  of  national  department  of  health 40 

Fellowships 52 

Also ix,  X,  xi,  9,  10,  12,  48,  58 

See  also  Names  of  towns. 

Nigeria,  see  Northern  Nigeria;  Southern  Nigeria. 

Nilgiri  Tea  Estates,  ///  Wynaad— Nilgiri  Tea  Estates,  Madras. 

Noguchi,  Dr.  Hideyo xi,  14, 63 

North  Carouna x,  56, 93, 113, 120 

See  also  Farmville,  North  Carouna;  Greenville,  North 
Carolina;  Pitt  0>unty  Health  Department,  North  Car- 
olina. 

Northern  Nigeria 14 

Northern  Territory,  Australia 27,  72 

Nurses,  see  Pubuc  Health  Nurses. 
Nurses'  Training  Schools,  see  Public  Health  Nurses. 
11 
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O'Brien,  Dr.  H.  R ix,  xii 

Ohio 52, 120 

Oil  in  Mosquito  Control 109 

Oil  of  Chenopodium 46,  48 

Oriente,  Salvador 110 

Paijan,  Peru 15 

Panama  (City) 88 

Panama  (Repubuc): 

Government  appropriation  for  hookworm  control 39 

Also ix,  3, 5, 48,  58 

Panjampatti,  Madras 69 

Papantla,  Mexico 11 

Papua viii,  75-76 

ParjC  see  Lower  ParX  (Dutch  Guiana). 

Paraguay xii,  45 

PaRCHUAN  PENtTENTIARY,  SUNPLOWER  CoUNTY,  MISSISSIPPI 100 

Pareja,  Dr.  Wenceslao 3,  63 

Paris 58 

Parker,  George x 

Parsons,  Ethel xi 

Paul,  Dr.  G.  P ix,  67 

Payne,  Dr.  F.  K 66,  81 

Payne,  Dr.  G.  C ix,  36,  46,  62, 63, 66, 81 

Pernambuco  (City)  Brazil 13 

Pernambuco  (State)  Brazil viii 

Peru: 

Campaign  against  yellow  fever 3-6, 106, 109 

Also xi,  15 

See  also  Names  of  towns,  cities,  and  departments. 

Petri  Dish 92 

Petrttz,  Dr.  L.  J x 

Philippine  HosprrAL  Ship: 

Expenditures 136-137 

Philippine  Islands xii,  45 

Pigs,  see  Animals. 

Pitt  County  Health  Department,  North  Carolina 117 

PiURA  (Department)  Peru 4, 6 

PoEciLiiDAE,  see  Fish. 
Poland: 

Fellowships 52 

Also 1 

Porto  Calvo,  Brazil 13 

Porto  Rico: 

Field  experiment  in  mosquito  control. 22 

Appropriation  for  tuberculosis  sanitorium 37 
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PoETO  Rico — cofUinued 

Government  appropriation  for  public  health 37 

Also ix,x,36,98 

Sii  also  QuEBiLADiLLAs,  Porto  Rico. 

Prague  Institute  op  Hygiene 50,  58»  61 

Princes  Town,  Trinidad 81 

Prudden,  Dr.  T.  M vii 

PuBUC  Health  Education: 

Extension  courses 52 

Expenditures 136-137,144-147 

Sit  also  Schools  op  Hygiene. 
PuBuc  Health  Laboratory  Service: 

Expenditures 136-137,146-147 

Also viii 

PuBuc  Health  Nurses: 

Government  training  school  in  Rio  de  Janeiro 59-60 

In  county  health  work 114, 117 

PuBUc  Health  Nurses*  Institutes 52 

PuBUCATiONs  issued 61-64 

Puerto  Obaldia,  Panama 88 

Purgatives,  see  Names  of  drugs. 

QUEBRADILLAS,  PoRTO  RiCO 78 

Queensland: 

Hookworm  infection  survey 72,  75 

Also 27,90 

See  also  Names  of  places. 

Quinine: 

Experimental  studies  in  Mississippi 99-100 

Development  of  standard  treatment  for  malaria 100 

Dosage  for  adulu  and  children 100-101 

Prophylactic  treatment 101 

Discontinuance  of  free  distribution 101, 102 

Demonstration  campaign 101-102 

Per  capita  cost 102 

Standard  quinine  packets 102-103 

Quitman  County,  Mississippi 100 

Read,  F.  M. vii 

Rector,  N.  H x,  xii 

Red  Cross,  see  American  Red  Cross;  Si  am. 

Reed,  Dr.  Walter 2,  3 

Report  Cooering  Experiments  in  Malaria  Control,  by  C.  C.  Bass ....     66 
Result  of  Hookworm  Disease  Prophylaxis  in  Braiil,  by  W.  G.  Smillie 

note  i4,  note  47,  note  86 

Rice,  Dr.  J.  L ix 

Richmond,  Virginia 110 

Richmond  County,  Virginia: 
Hookworm  surveys 28-30 
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Sumter  County,  Alabama 98 

Sunflower  County,  Mississippi 100,  101-102 

Surinam,  see  Dutch  Guiana. 

SwAMiMALAi,  Madras 69 

Sweet,  Dr.  W.  C viii,xii 

Talladega  County,  Alabama 98 
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